


Indian Aoiucultural 

RtASEARCH iNhIITUTK, NbW DeLIU 

H ^ 

/n 

% • 

a IP Wi^JS i l*A*K4. l«.i %U ^lH.m 





I MVKIiSITV (»K KANSAS 


SciKNdK HuLLKTIN 





III^OIlll III 

THL I*l HI K’M'ION OK THIO llKhULTS OF 
in M' H\ WKMHIOHK OF TllK 

UMV 1 OF KANSAS 


56719 


lARI 


voMiMi. XXXI n. p\!tT i-u 
IlNivMtsin OF Kansas I’lmi.u'ATroNS 
lA\vm-N<'K, Ai’Rii, 20, 1!)49 


« * 

prinVV*d by 

PEflD VOllAND JR .STATE PRINTER 
lOPPKA KANSAS 
1949 



Contents of Volume XXXIII, Pait I 

No P\ I 

1 A Monogiaph ot the Genus rap/i9(«c[ A J Mix > 

2 A Picliniinaiv Account ol the Hcipcioloav ol Iho St ilc ol 

ban Lui'' PotoM Mexico EihiaxdJI Taiilox, 100 

3. A Rcmcw oi the Lizaid Genus Baum J A Tihi n, 217 

4 Costa Eican Fiogs oi the Gcncia Cent) ok nc and 

Centiolenella Ediva)dn Taylot, 2t)7 

5 Two New Tend Lizaids fiom Costa Rui 

Edwaxd H Tayloi, 271 

6. New Salamandeis fiom Costa Rica Edwaxd II Taiilo), 270 



THE UNIYEitSITY OP KANSAS 

S(;il^NCK BULLPrriN 

\()1 \\\III Pi 1| \|MI JO I'll') [No 1 


\ l\lon()i>i.iph ()l tho (ioluis TapJuina 

V I MI\ 

\nsii\(i I Ik nil's iaphiiua loiindi d In liiis m 1S?2 on the ‘spiuc^ 
1 iiph tin liitjutltKa I I Ik oid\ i(<<-,mAd mi" in llu fiiiiilv Tiplnmiccit 
oid< I i I] hi 111 il ( I IIk \ ( ()tn\ ( ( h 

Ml pKi " nl 111 nil iH I iiisilK on lu^lm jil inN oi ft ms foimine, 

jin((lMiin {*() iiihi lliiliil\ (h) ulKiihdiioh oi (t) wilhin llic cpidcimil 
A\ ill loiiniiiL, i's( 1 111 i iilx 111 K III 11 Inn oi in i \v ill lotuh , oa rnMiiltiiUE^ jn 
till loi in ol I ! i lo 1 OK s d( 1 1\ ( (1 iioin imo"i ok s h\ Iniddint, oi lu i 1 ( w ‘'ptcK b 
ispiKiiiiiil in\<(lnini Inin lion ( ohi is known) is 1 )a bl if^fospoK s 

\ (I Ill's! lioiiM mndnl i (o nioii" (< 11s (i hi iniMlospoK s) nlhti b\ clon^i- 
hoii ol I hi i (o*, noil ( II 01 In l)in"liiiK oiil lioiu Ihi istof^cnouvtcll will 

In 111 iiiA sp( ( K s I "I ill nil (l)isil ((ID IS (111 oil lioin lh( iscuspiopoi Jiud- 

diii;-, ol (Ik is(o 1 ok s lo ioiin bl islosj oi< s mn (xem within iht ascu" xnd 
(oiitiniKs illn sp(H( < \pulsioii 

]\I>i(liiiin IS dn inolK 1 iisiou ol niuki ouius in Ihc ascot^dions c("ll, 
iiK losis 111 (h( MMin; isius In oiu spnits (T ipipIufUa) conjugitiun ot 
astospoKs (oi hhslospoK s) octuis Ksullmi; m die xi’v otic hyphai In olhii 
sj)((i(‘' (so ill is known) Uk dn haoIk condition is ill imcd b> cliMsion of 
llu siii^k mi( l( iis ol (Ik blislospon 

iSp((i(s ol lapJnnio ^low k idilv m nlifidil medn il iiiltiius aic oiJs:iuitrd 
fioin istospoKsoi bl isiosjioK s bduvintx in nicdn is^cxstb Cells foi mod 
in (iiliiiK IK bhs|o"poKs IniiliK istogc nous colls, md (i iiclv) isci 

Nin(l\-(n»hl s|((iisoj hiphinia iic Ik u icdfscnbcd and icchfinod (othci 
sp( ( K ^ lx in., i(du((d lo sMioiniuv oi cxdudcd) Ihcso u( disliibiitcd In 
ho'-ls IS billows On 1 1 m ilspccus <n\ Papulus ind Sici/m i on B( Inlacrat 
2i on luqtHiiu 'i, on 2 on h*os(uia( (c\(i[»t P}iinus) 7 on 

Pnnni 17 on Phu I on {<<} 11, on bstn/i/s I, on #S( hns/K/xn I on 
Znupb( Ni(((Uf 2 


( 3 ) 



4 


The University Science Bulletin 


INTRODUCTION 

I N earlier paper? on the genus Taphrina an account of important 
literature (Mix, 1936) and a li^t of piesumably valid species 
flMix, 1936a) was pre>ented. Since this bpccies-list was compiled 
from the literature and W’as not based on the ‘^tudy of actual speci- 
mens, its value could be only temporary. 

Following publication of these papers, morphological studies^ 
have been completed of all known species of Taphrina, and it is 
now possible to undertake a thorough revision of the genus. 

In certain cases the results of inoculation-expenments would be 
helpful in reaching decisions on the identity of species, but for the 
most part delimitation of species can be made on morphological 
grounds. Interesting as biologic relationships will prove, their 
elucidation is not likely to result in either combination or division 
of morphologically evident species. Therefore, although many 
species of Taphrina have been obtained in culture, and host rela- 
tionships are being studied by means of inoculations, it seems un- 
necessary to await the results of these studies before proceeding to 
a revision of the genus. 

The present paper gives an account of all known species of Taph- 
rina. It is proposed to treat these species by host groups, discuss- 
ing first species occurring on ferns and then those on Dicotyledons 
and Monocotyledons, following the taxonomic arrangement of host 
genera. For nomenclature of w^oody plants Rchder’s Manual of 
Cultivated Trees and Shrubs has been consulted. Other higher 
plants have been named in agreement with Index Kewensis and 
ferns in accordance with the usage of the Gray Herbarium. 

In this revision an effort has been made to disturb existing situ- 
ations as little as possible, especially as regards division of species 
and erection of new species therefrom. In some cases description 
of new species has seemed unavoidable, and, on the other hand, it 
has sometimes seemed necessary to combine tw^o or more existing 


1. These studies were made, for the most pait, during the penod 1936-11)40. They were 
aided by m;ycologists the world o\er who sent ^aluable specimens as loans or giftb. Space 
w'lll not permit nammg all of these collaborators but grateful acknowledgment to them is 
hereby made. 

Thanks are due also to the Chancellor and Board of Regents of the Univeisity of Kansas 
for leave granted in 1989-1940, to Dr. Carl Hammarlund for laboratory facilities at Statens 
Vaxtskyddanstalt, Stockholm; to Dr. Th, Arw'iddson for working privileges at the Botaniske 
Riksmuseum, Stockholm; and to Dr. L. M. RIassey for a temporary appointment in the 
Department of Plant Pathology, Cornell University, during the winter, spnng, and summer 
of 1940. 

The late Dr. D. H. Linder was so kind as to make a^allable the facilities of the Farlow 
Herbarium durmg the autumn of 1939. 
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si)ccies into one. Many species of Taphrma have in the past been 
described as new without due regard to existing species. In some 
cases occuri‘cn(‘e on a new host was considci'ed sufficient reason for 
erecting a new species. In other cases morphological peculiarities 
described by the auihor of a species have been found to disappear 
when a number of specimens are examined. Finally, in a few in- 
stances, spe(‘its were hastily and inaccurately described. 

Ill determining the validity of species the principle followed has 
been to treat as identical those forms that are morphologically 
similar and occur on related hosts. This is considered sound pro- 
cedure even when biological distinction is known to exist between 
different host- forms. The well known treatment accorded the rust 
fungi by workers within that group may be cited in defense of 
this point of view. 

In critical cases type specimens have been examined. This has 
not been thought nccessaiy in the case of old and well established 
species, much studied by earlier authors, such as Taphrina populina, 
T. (iejormam, T. pruni. Whenever possible study of the type speci- 
men has been supplemented by examination of a number of addi- 
tional speoiniens, which has invariably resulted in widening the 
limits of ascus-sizo given by the original authors. Often a similar 
correction has resulted from the study of the type specimen itself. 

The species dcscrii)tions, then, presented in this paper are in most 
cases revisions of the descriptions given by the original authors, 
and, being based on the study of as many specimens as possible, 
may bo accepted as accurate descriptions of the fungi concerned 
insofar as tliey are known. 

Mor]diological features considered in delimiting species are those 
used by all previous investigators: liabit of mycelium (whether in- 
tercellular, subcuticular, or growing within the host-cell wall), 
shape and size of asci, presence or absence of a stalk cell, shape 
and size of stalk cells, and (rarely) size of spores. 

CHAKACTER OF THE GENUS AND RELATIONSHIPS 

The order Taphrinales (Exoascalcs) of the Ascomycetes is com- 
monly held to contain but one family, the Taphrinacae (Exoascacae) 
Gaiimann (1926) includes a second family, the Protomycetaceae, 
with two genera: Protomyces and Taphridium, All members of the 
Protomycetaceae arc parasitic, causing galls within the tissues of 
higher plants. 

Species of Protomyces form in the tissues of their hosts large, 
round, thick-walled, overwintering chlamydospores. Such a chlamy- 
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do«pore geiminate® in the t-pring, its outer wall ruptuiing and the 
inner thin-wallcd cell emerging as a sporangium (a^cus or syjuis- 
cu'). In the periphcial cytoplasm of the ''poiangium miiiicrou'' 
nuclei divide by meiosi" (Biiien, 1915), each pioducmg a tetrad 
of 'pore mother cell®, which by furthei division loini the spoies. 
Siiore^, alter expul-'ion. conjugate in pahs. 

The genus Tuphiidiim differs fiom Protomyccs in that the 
chlaniydo«pore& are foimed in a continuous layci beneath the host 
epidcnnis. All knoiin specie^ of Taphridinm wore originally dc- 
sciibcd a« -poeies of Taphrina {Magnusiellu) . 

In the family Taph inacae one valid genus {Taph ina)~ is known. 
Tlie tvpe •'pecies i- Taphina populina Fries. Fries first (1815) 
called this fungus Taphna populina aurea and subsequently (1825) 
changed the genus name to Taphrina, stating that Taphria had 
been used as an insect name. In Systenia Mycologicum (1832), 
Fric" U''td the name Taphrina populina for thi« fungus. 

All known si>ccic‘5 of Taphina are parasitic, though susceptible 
(so far as investigated) of artificial cultivation in the asexual stage 
(Klebuhii, 1923, Alix, 1921, IViebon, 1927)®. Cultures may be ini- 
tiated by asco«poros * or by blastospores derived from them. Slow 
growing, yeast -like, pale pink colonies are foimod on vaiious media 
and cultures can apparently be propagated indefinitely. Colls 
formed in culture are chiefly blastospores (yeast cells or bud-coni- 
dia>, though occadonally short hyphae may be obseived, and thick 
walled “resting cells” are common. These “resting cells” arc bc- 
, lieved by the writer (hlix, 1924, 1935) to be a^cogenous cells like 
those formed beneath the cuticle of the host. Martin (1940), not 
finding bmucleate "resting cells” in her cultures, believed them to be 
vegetative cells. In old cultures dicaiyotic hyphae (like those in 
host tissues) may occur, as well as ascogenous cells with fusing 
nuclei, and even imperfectly fomed asci. (Mix, 1935.) Robeits 

2 Other geneip Ime been recugnized Isrowjytt*.. EioWitus, MagnustOla, bul siiut* lire 
pape^'i b\ Johaiiiaun (ISSo) and Giescubagen (1S95, the cunuiiDn his hun lo 

unite these all into one genus, foi -which the nuue Taphrma his piioiity. A lull iitount ot 
the Use of these different generic uainos bj \aiious authors has been, gnen earlier (Mi\, 193G). 

3. iolloAing the disco\ei\ by Klebahn (1023) aii<l bi the wiitoi (1924) tint sjici ics ol 
Tapnrina could be grown m pure culture, Martin (1921) published notes on cultiual bohuior 
ot seieral species Exaiiiinition of her ciiltuies, nude shorth ilteiwaids, showed that tliiee 
of them were wionglj named One, cilUd b\ Maitiii Taphrma lommums his pioiecl to lie 
a specie^ of roru/opsf6. Her cultuie from Qiuicub nujia, called Taphnna catrule^ctn^, is a 
species of Rnodotorula, and another i&olate &0 riainod but iroin Q rubra is a setoiid and 
different species of Rhodotorula. Apparently the reat of Martin’s cultures were authentic 

4 The writer’s procedure m obtaining pure cultuies is to plate astus-boaung leaf-fng- 
ineuts in the cmer of an m^erted petn dish of potato glucose (or other) agar Ascitepoics 
are shot upv\ard rmto the agar, the spoies of each asfus coming to he together in a svni- 
metiical gicup. If the process is not allowed to continue too long the groups of spores aie 
spaced well apart and resultant colomes can be obsei\ed imcroscopically until it is comenient 
to transfer them. 
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(1946) coiibidcrs that a^coj^enous cells and a^ci may be formed in 
culliiie, bill was unable to find any binuclcatc cells. 

In nature llie ascobpores bud leadily, eitlicr within the ascus or 
after bpoio exiailsiou. There is leasm to believe (Fitzpatiick, 1934, 
Mix, 1937)) tiuit piopa^aiion hv liudding, in tlii^ ‘Voa«t '-tage” may 
continue indefinitely, the hingi surviving in this fashion on various 
])lant sui faces and probalily also in the soil. In other words ««pecies 
ol Tapluina aie yeasts (in the bioad sense) during their asexual 
cycle. In fact if a species of Taphuna were brought into culture 
uithoul knowledge of its previous parasitic existence, it would be 
called a species of Torulopsis, 

In some cases, as in Taphrina cpiphyllciy infection apparently 
occurs soon after ascosporc expulsion, but in other cases (presum- 
ably because host oigaiis arc susceptible only yhen young and ten- 
der), a ])enod of ovci summering and overwintering is undergone 
by the blaslospoies beloie infection. The occunencc of the ‘'yeast 
slage’’ seems to be im]>oitant in accomplishing =juivival during tlii-^ 
prolonged period apait from the ho'^t tisHies, For example, it is 
evident (Fitzpatrick, 1934, Mix, 1935) that Taphrina deformans 
can suivive as a yeast lor more than one year. 

Infection by blaslosporcs has been observed by Fitzpatrick 
(1934) and IMix (1935) in Taphrina dejormans. Successful in- 
oculation exiiciimcnts were performed by Sadebcck (1882) with 
Taphrina bidlata and IT. fosquinetii and later (1888, 1890) with 
T. epiphylla. Fisch (1885) also reports successful inoculations 
wutli T, tosquinetii and T. epiphylla. Klebalin (1923), inoculating 
from pure* culture, obtained infection wdth Taphrina tof^quinetii on 
Alnus gUdinosa, but failed in attempts wdth T. epiphyllaj T. sadc- 
bcckij and T. bclulina on tlieir resixictivc hosts. Wicben (1927) 
also used pure culliircs in her inoculation-expeiiiiienl'^, securing 
positive results with Taphrina tosquinetii, T. epiphylla, T. do- 
forinans; negative wdth T. popnlina {T. aurea), T. bidlata, and T. 
klcbahni. 

Species of Taphrina aie of llirec types as regards mycelial habit: 
intercellular forms {Taphrina deformans, etc.) developing abundant 
mycelium between the interior cells of leaf, stem, or fruit, and sub- 
sequently forming a subcuticular layer of ascogenous cells; sub- 
cuticular forms {Taphrina epiphylla, etc.) whose mycelium and 
ascogenous cells grow only beneath the cuticle; and w^all-inhabit- 
ing forms {Taphrina laurencia, etc.), living entirely wdthin the 
outer epidermal w^all of the host. In Taphnna maculans (Butler, 
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1911) and T. linearis (Mix, 1939) this “wall-habit” is developed 
further. Flat bands of hyphae occur within radial walls between 
adjacent cells of the epidermis and of the underlying tissues. None 
of the intercellular or subcuticular forms is known to possess 
haubtoria but specialized haustoria have been reported (Butler, 
1911) for T. waculans, and unspecialized haustoria for T. laurenda 
(Giesenhagen, 1892), T. osmundae and T. higginsii (Mix, J947). 
Mo's! wall-inhabiting foiTns produce numerous ascogenous cells 
within a wall locule (Mix, 1939) but in the two species just named 
a single multinucleate hyphal segment occurs in each wall locule 
and this later gives rise to a single ascus (Mix, 1947) . 

Intercellular mycelium of species of Taphrina is for the most 
part developed within the spaces between host cells, but in passage 
of an infection hypha inward through the epidermis, and (later on) 
of mycelium outward to form a subcuticular layer, growth occurs 
perforce within radial walls between epidermal cells. In discuss- 
ing Taphrina deformans, Martin (1940) states: “. . . vertical 
hyphae are found between radial walls of epidermal cells and not 
in these walls as described by Mix.” This is a contradiction in 
terms. With no radially-placed intercellular spaces between epi- 
dermal cells of the peach only one location is possible for the ver- 
tically-growing mycelium and this may be described either as “in 
the cell wall” or “between cell walls.” The writer’s expression 
was chosen since it is not known whether the mycelium of Taphrina 
deformans dissolves out the middle lamella or whether it may not 
also attack the cellulose membranes. 

Several species of Taphrina have been investigated cytologically. 
There is general agreement (Dangeard, 1895, Ikeno, 1901, duel, 
1921, Martin, 1924, Eftimiu, 1927, Martin, 1940) that mycelium 
with the host tissues is dicarj'otic, each cell containing one or more 
pairs of nuclei which divide conjugately. Nuclear fusion occurs 
in ascogenous cells, as reported by Dangeard (1895) for T. de- 
formans and by duel (1921), Eftimiu (1927), and Martin (1924, 
1940), for this and other species. The ascogenous cell is termed 
a chlamydospore by duel. 

In germination of the chlamydospore (ascogenous cell) two types 
of behavior have been observed, duel (1921) found that in Taph- 
rina epiphylla and in T. sadebeckk a pore forms in the outer wall 
of the chlamydospore, and the ascus emerges as a thin walled en- 
dospiore through this widening pore. 
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In other species: Taphrina betulirta, T. camea, Juel found that 
the chlainydospore itself elongates to form the ascus; its wall be- 
comes thinner in the process but does not rupture. 

Martin (1940) wilting of Taphrina deformans says: “After the 
nuclear fusion, the ascogenous cell elongates vertically and its thick 
wall is stretched to become the thinner wall characteristic of the 
ascus. The wall of the ascogenous cell does not break for the ascus 
to emerge as described by Pierce (1900) and Juel (1921).” Juel 
did not discuss Taphrina deformans in the paper referred to but 
Pierce (1900) writes as follows: “As already said, the walls of the 
ascogenous cells are heavy. The early steps in the development of 
the asci from these cells (the development of a papilla-like elevation 
on the upper surface of the cells) cause the rapture or the disso- 
lution of the heavy wall where the elevation occurs. The phe- 
nomenon is that of the germination of a heavy-walled spore, or 
perhaps, more properly, the outgrowth or prolongation of an en- 
(losi)ore through the rajiture of the epispore.” 

Whether the ascus of Taphrina deformans ever forms in this 
manner seems to be difficult to determine. In all preparations 
made by the writer the ascogenous cell elongates to an ascus, in 
the fashion described by Martin (1. c.) . If Pierce’s observations 
are correct they cannot hold true for the majority of asci. 

On the other hand, this phenomenon of ascus emergence by rup- 
ture of the chlamydospore wall (as described by Pierce for Taphrina 
deformans, and by Juel for T. epiphylla) is readily seen in certain 
other species. It has been observed (as noted below) in Taphrina 
tosquinetii, T. sadebeckn, T. amentorum, T. epiphylla, T. occi- 
dentalis, T. thomasii, T. acerina and T. acericola. 

Mciosis occurs in the young ascus (Juel, 1921, Eftimiu, 1927, 
Marlin, 1924, 1940). Eftimiu (1927) reports the diploid number for 
several species as four, while Marian (1940) reports it for Taphrina 
deformans as eight. Juel and Eftimiu find meiosis occurring in 
the first division of the fusion nucleus, Juel stating that in species 
possessing slalk cells the protoplasm migrates into the upper portion 
of the ascus before nuclear division, and that later an empty stalk 
cell is cut off. Martin (1924, 1940) reports that in T. coryli and 
T. deformans, the first division of the diploid ascus nucleus is 
mitotic and that the stalk cell possesses for a brief period a diploid 
nucleus and cytoplasm. These observations of Martin will, if con- 
firmed, be extremely important, sinee the occirrrenee of a diploid 
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tliallus is rare among fungi, having been previously reported by 
Guilliermond and others for certain yeasts (Guilliermond, 1940), 
and by Guillicnnoiid (1928) for Spemopthora gossypii. A close 
relation between the Tai)hrinalcs and the Saccharoinycetales uould 
bo indicated. 

Ascoi'pores arc uninucleate and haploid, as arc the blastospores 
derived from them. The dicarjmtic condition sceras to be attained 
in most species (Eftimiu, 1927, and others) by nuclear division, a 
dicaryon thus being a pair of sister nuclei. 

In Taphnna epiphylla {T. klehahni is, as will appear later, a 
synonym) Wieben (1927) reported conjugation between sexually 
different ascospores (or blastospores) and development of a dieary- 
otic hypha from the fusion-cell. (Presumably this is the infection 
thread but the point has not been determined.) Wicben’s obser- 
vations were confirmed by the writer (1935). 

Conjugation has not been obsenud as occurring regularly in any 
other species, though it seems to occur rarely in Taphrinn defor- 
mans (Mix, 1935). With this fungus, however, infection has been 
obtained by Fitzpatrick (1934) and the writer (1935) using cul- 
tures derived from single ascospores. 
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TAXONOMIC ACCOUNT 


T. SPECIES ON FERNS 

MobI bpccicR of Taphrina inhabiting ferns po^'=5css slender clavate 
aboi. Gicbcnliagon (1893), calling this tlie ^‘Filieina-typc’^ of ascus, 
made it the basis for dividing the genus into subgenera. In other 
respects, cbpccially in mycelial habit (Mix, 1939) species on ferns 
are remarkably divorbC. Tliat the series on ferns exhibits a variety 
of (levelopmenL not equalled by the species on any other host group, 
may be one indication of the antiquity ^ of the genu^. 

1. Taphrina athyrii Siemaszko 

Tupluiun alhf/rit Sioma^zko, Bull. Musee dii Caucasc 12:20-28 1919. 

Causing small (3 mm. or less in diameter), yellov^ to brown, iin- 
thickeiiod spots on leaves of Athyrium filix-fcmina Roth and Dry- 
opieris }<pi 7 ndosa (Muell.) Kuntze. The spots are margined by small 
veins, thougli they often occupy more than one vein-islet. At ma- 
turity of the asci both surfaces of the spot arc covered with a 
wliilish bloom cx(‘ept for a narrow unwhitened margin. 

Mycelium subcuticular. 

As*n amphigciious, broadly clavate to nearly oblong, rounded or 
truncate at the apex, provided with a stalk cell. Ascospores round, 
ovate, elliptic, or fusiform, frequently budding in the ascus. (Figure 
1, A, B.) 

Dimensions: of asci, 13-17ixX5-5“10l^ stalk cells, 4.5-8t;.X 
5-8(ji.; of spores, 2.3-6[ji. X 2-3.5 'iJl. 

Distribution: On Athyrium filix-femina, Noi’way. On Dryopteris 
spinulosa, Caucasub. 

Material examined: A, filix-femina. Norw^vy: Sogn and Fjordane, 
Hauglund, Brekkc in Lavik, Aug. 12, 1927, T. Lillefosse (received 
from Ivar J0rstad) . 

D. spinulosa. Caucasus: Pschu, Sept. 17, 1917. (Part of Sie- 
maszko ’s type collection. Two lots of this were studied, one ob- 
tained from Dr. A. E. Jenkins, one from Siemaszko.) 

This fungus was described by Siemaszko as occurring on Athyrium 
filix-femina, but in a letter accompanying a portion of his type 

5. The occurrence of fossilized Taphrina amentorum in interglacial deposits near Ejstrup, 
Denixmik, is reported by Lind (1913). 
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Fig. 1. Asci (X900) of, A, Taphrina athyrii on Dryopterk spinidosa; 
B, on Athyrium filix-jemina; C, T. hiratsukae on Onoclea sensibilis; D, 
on Pteretis nodiUosa; E, on Pteretis struthiopteris ; F, T. blechni; G, T. 
cystopteridis; H, I, T. calijomica; J, T. comvrcervi. 
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material he stated that he had been mistaken and that the host was 
Dryoptcris spinulosa. The species name is saved from being a mis- 
nomer by the Norwegian material. Taphrina athyrii is very close 
to T. hiratsukae in all respects, but may be distinguished by the 
consistently broader ascus and by the nearly isodiametric stalk cell. 

2. Taphrina hiratsukae Nisliida 

Taphrina hiraUukac Nishida, Miyabc Festschrift, Tokyo, 1911. 

T. ulnUhiojitcridis Nishida, 1. o. 

T. struthioptcridis Siemaszko, Bull. Musco du Cauoase, 12:20-28. 1919. 

T. siemaszkoi (Siem.) Mix, Univ. Kansas Sci. Bull. 24:150-176. 1936. 

Causing small (up to 5 mm. in diameter) , yellow (becoming brown 
with age), unthickened spots on leaves of Onoclea sensibilis L., 
Pteretis nodvlosa (Michx.) Nieuwl., Pteretis struthiopteris (L). 
Todaro, and Thelypteris thelypteris (L.) Nieuwl. The spots may 
be mai^ined by the small veins of the leaf, though occupying more 
than one vein-islet. At maturity of the asci the lower surface of 
the spot becomes covered with a whitish bloom except for the nar- 
row unwhitened margin. 

Mycelium subcuticular. 

Asci hypophyllous, clavate, rounded or truncate at the apex, 
provided with a stalk cell. Ascospores ovate or elliptic, frequently 
budding in the ascus. (Fig. 1, C, D, E.) 

Dimensions: Of asci, 13-30ii. X 4-18 ia; of stalk cells, 4-lOii, X 
3-5 {a ; of spores, 2 - 6(1 X 2-4[i.. 

Distribution: On Onoclea sensibilis. New York, Ontario, Penn- 
sylvania, Japan. On Pteretis nodvlosa, Manitoba, Wisconsin. On 
Pteretis struthiopteris, Caucasus. On Thelypteris thelypteris, 
Japan. 

Material examined: Onoclea sensibilis. New Yoke: Hudson Falls, 
Aug. 7, ]919, J. Dearness. Pennsylvania: Houserville, Aug. 10, 
1921, C. R. Orton and W. A. McCubbin. Ontario: swamp east of 
Wilcox Lake, Aug. 4, 1930, H. S. Jackson. Japan: Pref. Iwate, 
Morioka, July 22, 1934, K. Togashi. 

Pteretis nodulosa. Wisconsin: Weyerhaeuser, J. J. Davis. 

Pteretis struthiopteris. Caucasus: Pschu, Sept. 13, 1917, W. 
Siemaszko (duplicate of Siemaszko’s type material of T. struthiop- 
teridis) . 

Thelypteris thelypteris. Japan: Pref. Iwate, Mt. Iwate, Aug. 17, 
1903, G. Yamada. 

In the species list previously published (Mix, 1936a), Taphrina 
struthiopteridis Siemaszko was, on the basis of Siemaszko’s descrip- 
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lion, held to be distinct from T. struihiopfcrldifi Nidiida, and Ihc 
fungu*:! therefore renamed Taphrina sicmafizk'oi. Riemabzko de- 
scribed thi^s fungus as Laving asci 28rJ0[;. X and did not men- 
tion a stalk cell, while Ni&hida’s fungus was described as having 
a^ci 16-2S[jl X with stalk cells 4-7g X In a letter accom- 

panying his type material Sicma‘-zko stated that hib inc'asuremenis 
had been wrong, giving the following as correct: Asei 17.5-32[;, X 
6-7.5[jl, again not mentioning the stalk cell. He said further that 
his iungus was probably identical with T. stnithioptcridis Nishida. 
Stud}’ of the material obtained from Siemaszko, and of duplicate 
material in the Farlow Herbarium showed asci 17-28[jlX 5-7ijl, and 
stalk cells 4-7;j, X 3-()g. 

It is not possible to distinguish from each other the fungi under 
dbeu^^sion either on the basi^ of host lesions or of size and shape 
of asci and stalk cells. They are therefore held to be the same 
species. 

Since Kishida described his two fungi in tlie same paper i1 bc- 
ccmcb a question which name should receive priority. The iiame 
Taphrina hiratsukae Nishida is chosen since it would precede T, 
struthioptendis in an alphabetical list of species. The close simi- 
larity of Taphrina hiratsukae to T. athyrii has been mentioned 
above. It is not impossible that these two species are identical. 

3. Taphrina blechni (Bresadola) ex Mix. 

Taphrina hhchni Bresadola ex Mix, Tians. Kansas Acad. Sci. 50:77-83. 

1947. 

Causing small, round or ellipsoid, unthickened spots on leaves 
of Blcchmim sp. 

Mycelium subcuticular. 

Asci amphigenous, clavate, tinmcate at the apex, often with a 
curved foot, lacking a stalk cell. Ascospores ellipsoidal. Numerous 
elongate spores (apparently blastosporcs) may be present in Die 
ascus. (Fig. 1, F.) 

Dimensions: Of asci, 23-60g X 4-7ijl; of ascospores, 2-r)|jL X 
of blastospores, 5-6.5[i X 0.5-1.5 [jl. 

Distribution: Brazil. 

Material examined: Brazil: Rio de Janeiro, Serra Geral, Oct. 
1891, E. Ule (E. Ule, Herb. Brasil. 1786). Bot. Mus. Berlin, Bot. 
Mus. Stockholm. 

Bresadola named (in the above mentioned Exsiccati) this fungus 
but did not publish a description. This has been supplied by the 
writer (Mix, 1947a). 
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4. Taphiina cystoptmrlis Mix 
Taphri)in iystoploldls Miv, Mycologia 30:563-569. 1938. 

CauMnii, hinnll (0.5 io 2.0 mm. in diameter) galls on leaves of 
( ljHtopUri}< (L. ) Beiiih. 

]\f]fcdhnii ini oi cellular. 

sc/ e]n])liyll()us or ainpliigenoiis, clavate, rounded or truncate at 
apex, providcnl witli a stalk cell. Asco^pores eight, round, ovate or 
elliptic. 

Dimenffions: Of asci, 20-30[jt. X 4-7.5 [jl, of stalk celhj C-19[x X 

4- 6[ji., of spores, 3-6 X 2-3.5[a. (Fig. 1, G.) 

Distrihuiion: Indiana, Kansas, Wisconsin. 

Material examined: Indlvna: Daviess County, Glendale, June 
4, 1923, C. C. Deam; Greencastle, May 23, 1922, id. Kansas: 
Neodeslia, June, 1936, W. H. Horr (type material) ; «^ainc locality, 
June, 1937, and June, 1938, A. J. M. Wisconsin: Brodliead, 
Sept. 16, 1926, J. J. Davis. 

The carlie‘=^i collection of this fungus is the one made at Green- 
castle, Indiana, by Deam, and the earliest mention is by Davis 
(1929) who identified the fungus collected at Brodhead, Wi'^., as 
Taphrina filicina Rostr. 

5. Taphrina calif arnica Mix 
Taphiina cah'loinica Mix, Mycologia 30*563-569. 1938. 

Causing small to lai'ge (several centimeters in extent when 
swollen) orange-brown galls on leaflets, midribs, and petioles of 
Dnjopferis arguta (Kaulf.) Wats. The galls are fleshy and gela- 
tinous, becoming small, wrinkled, and hard when dry; much swollen 
when wet. The gall originates from the epidermis and the mycelium 
d(‘velops entirely within the outer walls of the surface cells (‘‘epi- 
dermal colls'M of the gall. Ascogenous cells develop in a much 
enlarged wall locule, and the mature a^ci burst forth and protrude 
from this locule. 

Asci clavate, truncate or rounded at the apex, provided with stalk 
cells; ascosporcb usually eight, ovate to elliptic. (Fig. 1, H, I.) 

Dimensions: Of ascij 23-46[jl X of stalk cells, 17-30[i. X 

5- 7[jl; of spores J 4-5ijl X 2-3[jl. 

Distribution: California, Mexico, Oregon. 

Material examined: Califoenia: Lake Phenix, Marin County, 
Aug. 21, 1930, Victor Duran; same locality, Sept, 4, 1930, H. E. 
Parks (California Fungi 343) ; Lee Bonar, Nov. 28, 1937 (type) ; 
Carmel, Big Sur River, June 23, 1938, C. E. Scott; Palo Alto, San 
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Fraiicisquito Creek, Sept. 25, 1938, R. H. Tliompson; San Mateo 
County, Los Altos, May 30, 1939, R. H. Thompson. 

The collection by Parks was widely distributed (as California 
Fungi 343) under the name Taphrina filicina Rostr. Many sub- 
divisions of this collection in various herbaria have been exam- 
ined, but in all of them the fungus is immature, showing ascogenous 
cells but no asci. The galls are characteristic. 

Taphrina calif arnica is apparently common in the coastal region 
from lower California to central Oregon. Dr. R. H. Thompson 
kindly searched the collection of ferns in the Stanford University 
Herbarium, looking for those with unmistakable galls of T. cali- 
fornica. Ferns bearing galls were found to have been collected 
from the following localities: California: Amador County, Cedar 
Creek; Marin County, Petaluma; Monterey County, above P. I. 
Co. Dam; Rand County, City Creek; San Diego County, East Illi- 
nois River, four miles from Takilma, seven miles above Lakeside; 
San IMateo County, Santa Cniz Mountains, King’s Mountain; 
Santa Clara County, Los Gatos; Tulare County, Sequoia National 
Park. Oregon: Multnomah County, Elk Rock. IMexico: Santo 
Tomas (Baja California). 

6. Taphrina cormu-cervi Giesenhagen 
Taphrina cornu-cervi Giesenhagen, Flora 76:130-156. 1892. 

Causing long, branched, antler-like outgrowths on leaves of 
Polystichum aristatum (Forst.) Presl. 

Mycelium intercellular. 

Asci covering surface of outgrowth, clavatc, rounded at apex, 
provided with a stalk cell; ascospores eight, round, ovate or elliptic, 
often budding in the ascus. 

Dimensions: Of asci, 18-24ii X 6-10[Ji; of stalk cells, 5-8g X 5-7;j.; 
of spores, 3.5-4.5;i X 2-3(Ji. (Giesenhagen reported asci 24ij, X S-Gpi, 
stalk cells 4-6g, X 2-4;/., spores not present.) (Fig. 1, J.) 

Distribution: Ceylon, Fiji Islands, India, Japan, Nepal, New 
Caledonia, Tahiti. 

Maierial examined: Fiji: Nodarivatu, Viti Levu, May-July, 
1927, H. E. Parks (Plants of V. L. F. Coll, by Bernice P. Bishop 
Museum and Univ. Calif.) India: Nilgiri, no date, ex Herb. 
Sydow (in Bot. Mus. Stockholm) ; Coonoor, Sim’s Park, Nilgiri 
Hills, no date (received 1939) , M. 0. P. Iyengar. Japan: Hame- 
mura, Prov. Tosa, 1908 (ex Herb. Morioka Imp. Coll. Agric. and 
For.). 
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In addition to the preceding the following three specimens have 
been examined superficially. They bear no dates. They arc in 
the Patouillard Herbarium, now owned by the Farlow Herbarium. 
One is labelled: “Herbarium Stcndel, PI. Indiae Or. (M. Nilgiri) 
Ed. R. F. Hohenacher, 901. Roestclia tvbaeformis Rabenh, n. sp., 
In Aspidio cervi folio Kze. In montibus Nilgiri.” The second: 
“Taphrina tubiforme Lagerh., Nouvelle Caledonie.” The third: 
‘‘Taphnna tubiforme Lagerh., Tahiti. Herb. Panchei-.” In these 
specimens the outgrowths are characteristic. 

Giesonhagen (1892) described the fungus from material collected 
in Nepal and Ceylon. Sadebeck (1895) reports specimens from 
Queensland, Fiji, and Samoan Islands. 

7. Taphrina vestergrenii Giesenhagen 

Taphrina vestergrenii Giesenhagen, Bot. Zeit. 59:115-142. 1901. 

Exoascus vestergrenii (Gies.) Saccardo and Sydow, Sylloge Fungorum 

16 :1152. 

Causing small (up to 5 mm. diameter), fleshy, brownish (prob- 
ably lighter colored in fresh material) galls on leaves of Dryopteris 
filix-mas Schott, and perhaps also on D. lacera 0. Kuntze. 

Mycelium subcuticular, 

Asci hypophyllous or amphigenous, clavate, rounded or truncate 
at the apex, stalk cell pointed or truncate below. 

Dimensions: Of asci, 23-50pL X of stalk cells, 10-23[jl X 

4-10[a; of spores, 3.5-6(j!. X 2.5-4ijl. Ascospores eight, round, ovate 
or elliptic, often budding in the ascus. The asci are closely packed 
and in some specimens both asci and stalk cells show an irregular 
contour. (Fig. 2, A.) 

Distribution: Northern and Central Europe (Japan and China?). 

Material examined: Denmark: Skjelskor, June 23, 1907, J. Lind. 
Germany: Allgau, Einodsbach, Feldhom, July, 1909, W. Krieger; 
Alsace, Hohneck, Fischbocdle, July 14, 1910, H. Sydow (Sydow 
Myc. Germ. 978) ; Baden, Feldhom, Aug., 1903, G. Lagerheim. 
Russia: Abro Island, near Osel, July 1, 1899, T. Vestergren (Rehm. 
Ascomyceten, 1412, dupl. of type). Sweden: Uppland, Kuggvik, 
Lilia Moja, July 4, 1923, T. Vestergren. 

The asci were described by Giesenhagen as 25ii* X and dimen- 
sions of the stalk cell were not given. Jankowska (1928) gave di- 
mensions of asci as 24-35[jl X of stalk cells as 12-21[jt X 4-6^*, 
and stated that stalk cells may be pointed. Spore-dimensions as 
given by Giesenhagen and Jankowska are 7[jlX2.5-3[i.. 


2-3659 
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Fig. 2. A'ci (X900) of A, Tuphnua ve\terqremi; B, T. (iraalis; C, 
T. juKca; D. T. fvbca (Bubuk’s “T, morifotmiis'’), ascogonous colls .■md 
one ascus; E, T. filiema. 


Besides these specimens of the undoubted T. vestergrenii three 
specimens from the Herbarium of the Morioka Imperial College 
of Agriculture and Forestry have been studied, all labelled “Taph- 
rina vestergrenii Giesenhagen on Dryopteris lacera 0. Kuntze”: 
Japan: Prov. Ise, Mt. Komono, Aug. 1903, K. Nakanshiki; Prov. 
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Kochi, Mt. Yunazo, OcL 1904, T. Yos'lihiaga; Prov. Tof-a, Higi- 
shikawaiiuira, Aug. 1905, T. Yoshinaga. The gall«i in these speci- 
mens arc ovcrmalure, and no asci can bo found. The galls ^how 
gieally distorted vascular bundles, a feature not observed in the 
European specimen'^. 

A specimen of a fungus on an unidentified species of Dryopteris 
collected at Mt. Oinei, Hzcchwan, China, Aug. 3, 1928, by W. P. 
Fang may be Taphrirta vestergrenii. The fungus is immature, show- 
ing only subcuticular mycelium, but the gall resembles that on Dry- 
optcris lacera. The specimen in question was kindly donated by 
Dr. D. H. Linder, and a duplicate remains in the Farlow Her- 
barium. 

8. Taphrina gracilis Mix 
Taphinm (pacihs Mix, M.vcolos!ia 30'5:.)63-579 1938. 

Causing small tup to ,5 mm. diam.) thickened awas, resembling 
small lesions of iieach leaf curl, on leaves of Dryo])teris 7narginnh\, 
(L.) A. Gray. 

My cell II m intercellular. 

Anri cpi])hyllous oi' ami>higenous, clavate, rounded at the apex, 
provitlccl with a stalk eell; ascospores eight, fusifonn. 

Dimensions: Of asci, 26-36g X i-Og.; of stalk cells, 13-23[ji X 
3-411; of spores, Ji-Hg X 2-2.5ii. (Fig. 2, B.) 

Distribution: Labrador Lake, New York. 

Material examined: Cornell Univ. Dept. Plant Path., New Yoik 
Bot. Gard., Brooklyn Bot. Gard., Fungi collected near Ithaca, N. 
Y., .Tune 2-7, 3919, No. 1256, Labrador Lake, Coll. E. W. Olive, 
A. H. W. Povah, L. R. Heeler, F. J. Seaver, H. H. Whetzcl, H. IM. 
Fitzpati-ick, et al. In New Y'ork Bot. Gard. Herb. (Type) . Dupli- 
cate material at the other institutions named does not show the 
fungus in mature condition. 

Because this fungus i'- known only from a single meager collec- 
tion the writer (1. c.) had some hesitation in describing it as a dis- 
tinct species. The temptation was to con.sider it as a host-variant 
of Taphrina fusca (known to occur in the same locality) or of T. 
vestergrenii (not known in North America). However, the char- 
acteristic slender asci and the fusiform spores differentiate it from 
both these species. Moreover the gall is different from those formed 
by T. fusca and T. vestergrenii (q. v.), being characterized by 
moderate hypertrophy of all the cells of the lamina. 
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9. Taphrina fiisca Giesenhagcn 

Taphrina jusca Giehonhagpn, Flora 86:100-109. 1899. 

Exoaf,cus ju&cus (Gies) yacoardo and Sydow, Syllogo Fungonun 16:803 

T’aphrina moufoimis Bubak, Bull Horb. Bowsior, Sor 2, 6.393-488. 1906 

Causing small (up to 5 mm. in diam.) fleshy (convoluted when 
dry), yellowish galls on leaves of Dryoptcris rigida (Hoffm.) Un- 
denv., D. rigida var. avstralis Christ., D. spinulosa (Muell.) Kuntzo, 
D. spinulosa var. americana (Fisch.) Fern., and var. intermedia 
Underw. According to Giesenhagen (1. c.) the gall, though exhib- 
iting considerable hypertrophy, is epidermal in origin, and this 
seems to be the case in the various specimens examined. Fresh 
material, with galls of various ages, would be necessary in order 
to determine this point with exactness. 

Mycelium subcuticular. 

Asci epiphyllous, or sometimes amphigenous, clavate, rounded or 
truncate at the apex, provided with a stalk cell which may equal 
or exceed in length the ascus proper. Ascospores globose to elliptic, 
sometimes budding in the ascus. (Fig. 2, C, D.) 

Dimensions: Of asci, 19-27g X 4-8(1 ; of stalk cells, 15-34[j. X 
4-7(1 ; of spores, 3.5-7(a X 2-3.5(i.. 

Distribution: On Dryopteris rigida, Albania. On D. rigida var. 
australis, Sicily. On D. spinulosa et var., eastern North America. 

Material examined: Dryopteris rigida. Albania: Njegusi prope 
Cetinje, July, 1903, F. Bubak (Bubdk’s type specimen of Taphrina 
moriformis, obtained on loan from Brooklyn Bot. Gard.) . D. rigida 
var. australis. Sicily: Near Palermo, Nov. 1898, K. Giesenhagen 
(Giesenhagen’s type specimen of T. fusca, obtained on loan from 
Univ. of Munich Herbarium) . D. spinulosa et var. New Bruns- 
wick: Campobello, July, 1902, W. G. Farlow (Rcl. Farl. 149). 
New Hampshire: Mt. Lafayette, July 20, 1935, D. H. Linder; Mt. 
Washington, Tuckerman Ravine Trail, July 6, 1931, K. S. Chester 
and J. H. Faull (Herb. J. H. F. 9934). Vermont: Mt. Mansfield, 
July 15, 1932, J. H. Faull and K. S. Chester (Herb. J. H. F. 10734). 
West Virginia: Bayard July, 1891, W. C. Sturgis. 

Bub^k’s description of Taphrina moriformis gives dimensions of 
asci as 30-45[i X 4-6(i, stalk cells not mentioned, spores not seen. 
The asci are further described as narrow at the apex. Examination 
of his type material makes it appear that he saw and described no 
asci but only ascogenous cells. These are long and narrow, 30-46(ji X 
5(1, and form a close layer beneath the epidermis (Fig. 2, D). Dili- 
gent search of the material revealed a single mature ascus with a 
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stalk cell and spores. D,iincnsions of tins ascus were 33 X lO;)-, of 
the stalk cell, 17 X and of the spores, 4.5 X 5(i.. The gall itself 
is somewhat larger than in other collections of Taphrina fusca. 
Judging from its dried state it may reach one centimeter in diam- 
eter when fresh, and is much convoluted. That this convolution is 
apparent in the fresh state may be inferred from Bubak’s descrip- 
tion and from his choice of a specific name. There is no doubt that 
Bubak’s and Giesenhagen’s fungi, occurring on tlie same host spe- 
cies, arc identical. 

The writer’s reasons for assigning the American fungus on Dry- 
opteris spinidom to Taphrina fiisca have been given earlier (Mix, 
1938). 

The yellowish or brownish coloration of the galls is found in the 
walls of the outer cells (“epidermal cells”), all fungous structures 
being hyaline. 

10. Taphrina fiUcina Rostrup ex Johanson 

Taphrina fihcina Rostrup cx Johanson, Bih. Kongl. Yetensk. Akad. Handl. 

13 :3-28. 1887. 

Ascomyccfi fihcinus Ro^^lrup, Vc^tergron, Micr. Ear. Sel. Nfo. 813. 

Exoof^cus filianu.^ (Rostr.) Saccardo, Sylloge Fimgorum 8:819. 

Causing? thickened areas of the leaf-curl type or small fleshy galls 
on leaves of Dryopteris spmulosa (Muell.) Kuntze, D. spinulosa 
var. americana (Fisch.) Fern., and var. intermedia Undenv^ As 
pointed out by Giesenhagen (1899) the gall is not epidermal in or- 
igin, but all leaf tissues are involved. 

Mycelium intercellular. 

Asci amphigenous, clavate, rounded at the apex, attenuate at the 
base, lacking a stalk cell. Ascospores ovate to elliptic. (Fig. 2, E.) 

Dimensions: Of asci, 18-46p. X 6-10[ji.; of spores, 3.5-6.5[ji. X 2-3.5p.. 

Distribution: northern Europe and eastern North America. 

Material examined: Germany: Tirol, Sondestal, Geschnitztal, 
Aug., 1939, F. Wettstein, Russla: Prov. Novgorod, Beresaida, 
July, 1890, W. Tranzschcl (Jaezewski, Komarov, Tranzschel. Fungi 
Rossiac Exsiccati, 27). Sweden: Dalarna, Avesta, Elfniishage, 
July, 1879, Conrad Indebetou (duplicate material from the type- 
collection, Bot. Mus. Stockholm.) Poland: Krakow, no date, Raci- 
borski (Ex Hei’b. A. Wroblewski). New York: Ithaca, Enfield 
Gorge, July 14, 1917, J, H. Faull (Herb. J. H. F., 1804) ; ibid, July 
14, 1917, L. B. Walker; Coy Glen, July 3, 1927, L. B. Walker; Mc- 
Lean, McLean Preserve, July 25, 1937, W. W. Ray (Herb. W. W. R. 
371). Pennsylvania: Mt. Jewett, McKean Forest, July 7, 1938, 
A. E. Edgecombe and L. 0. Overholts (Ex. Herb. L. 0. 0.). 
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The ^’ide range of variation in ascus size between European and 
American si)ccimcns of this fungus has already been pointed out 
(Mix, 1938). INIany ^pcoimcns of other species of Taphriria in 
American herbaria are wTongly labelled T. filicina, American col- 
lectors having referred fern-inhabiting species of Taphrina to this 
species indiscriminately. Such speoiineiis have been properly al- 
located in the present account without, however, mention in every 
case of the mistaken identification. 

Jaezew'ski (1926) mentions Russian specimens of Taphrina fdicina 
on ''Nephr odium j PhegopteriSy and Athyrium fiLix-fcniina/' It has 
not been possible to obtain these specimens for study. 

11. Taphrina ihaxteri Mix 

Taphuna ihoxttii Mix, Mycologia 31*4 445-454. 1939. 

Causing pale yellowish unthickened spot«?, one centimeter or 
more in extent, on leaves of Dryopteris poitcana (Boiy) Urban. 

Mycelium growing wuthin the epidermal wall. 

A^ci hypophyllous, protruding from a w^all loculc, clavate, rounded 
at the apex, provided with a stalk cell; ascosporcs eight, often 
fusiform. (Fig. 3, A, B, C.) 

Dimensions: Of asci^ 20-27[jl X of stalk cells, 7-ir)[jt.X 
5-7[jl; of spores, 3.5-5pi. X S-Sjjl. 

Distribution: Trinidad. 

Material examined: Trinidad: Arima: Verdant Vale, no date, 
R. Thaxter (Herb. Roland Thaxter, ‘^Bequest 1932”). 

12. Taphrina fascicidata (Lagcrh. and Sadeb.) (liescnhagen 

Taphrina jascicuhtta (Lagcih. and Sadeb.) Giesenhagen, Flora 81.267-361. 

1895. 

Magnimtlla fascicidata Lagerhcim and Sadcbeck, Bcr. Dcutsch. Bol CJos. 

13:265-280. 1895. 

Causing small unthickened spots with a grayish or whitisli ascus- 
beariiig center, and a naiTOW pale yellowish margin (thus resembling 
spots caused by T. lutescens) on leaves of Dryopteris sp. {D. filix- 
??ms?). 

Mycelium intercellular. 

Asci short-clavate and provided wdth a short stalk cell, or long- 
clavate wdth a long stalk cell, or arising from a two-celled or three- 
celled hypha. The longer asci wdth longer stalk cells are frequently 
empty, ha^dng discharged their spores. The basal cell of a two- 
celled or three-celled stalk often has a bent foot. Ascospores eight, 
ovate to elliptic. (Fig. 3, D.) 

Dimensions: Of asci, 20-53pi. X 8-lOpi; of stalk cells, 10-66g X 
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7-8(jl; of second or third coll& of septate slalk, ca. 40(r X 7[x.; of 
spores, 5-7(i. X 2.4-4(i.. 

Distribvtioti : Ecuador. 

Material examintd: Ecu.vdoe: Quito, Rio iMacliung’ara, no dale. 
Lagerheim, det. Sadebeck (Herb. Reg. Moiuic.). Typo s])e(‘imon. 
Munich Museum. 

The inner packet containing this material boars the following, 
presumably by Sadebeck; “Maynusielta Nephrodii Lagorh. in 
herb., bildet kleine weisslichc oder graiiliche nicht blasigc dcckeii auf 
Nephrodhm {fiUx-7nas). Trotz viclem suchen nur an einen siandort 
und nur an cinem wedel beobachtot. Der standort war solir foucht 
imd schattig. Rio klachangara bci Quito, Leg. G. v. Lagerheim. 
Am nachsten mit M. lutescens verwandt, hat jedoch lang koulige 
a.«ken mit eiformigen sporen (keine coniclieii), iihnelt d:ihcr M. jio- 
tontillae.” In another handwriting is added: “Magnimella fasci- 
culata V. Lagerheim and Sadebeok.” 

Sadebeck gives dimensions of the asci as 50-70g X and 

states that a stalk cell is present which is narrower than the ascus. 
These dimensions are hard to understand unless Sadebeck included 
stalk cell and ascus in his measuring. 

It is impossible to determine the host species from the material 
available. 

13. Taphrina ecuadorensis Sydow 
Tnphriua ecuadorenm Sydow, Ann. Myc. 37 :276-438. 1939. 

Causing small (1.5 to 3 mm. diam.) yellowish to yellow brown 
(with whitish centi’al area bearing asci and narrow margin) un- 
thickened or only slightly thickened spots on loaves of Dry opt or is 
cheilanthoides (Kze.) C. Chr. 

Mycelium intercellular, abundant (stated to be subcuticular by 
Sydow) . 

Asci cylindric, elavate, rounded at apex, borne on the ends of sep- 
tate hyphae, which often arise from a rather dense weft of mycelium 
(in this habit resembling Taphrina potentillac) . The asci fonu 
dense tufts, pushing up through the epidermis and rupturing it. As- 
cospores eight, elliptic to fusiform. (Fig. 3, E.) 

Dimensions: Of asci, 23-40g X 6-10[ji.; of mycelial cell next to 
ascus (corresponding to stalk cell), 23-56[ji, X 4-7g; of sperres, 4-6.5g 
X 2-2.5[i.. 

Distribution: Ecuador. 

Material examined: Ecuador: Tungurahua: Hacienda San An- 
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tonio pr. Banos, Dec. 31, 1937, H. Sydow (Fungi Aequatorien'^i^ 
651). Pari of type, obtained from Sydow. 

Sydow wj’olc tliat lie lound the fungus “.somewhat difficult to 
study,” wliich is indeed the case. He docs not repoi’t the intercellu- 
lar mycelium nor the rupturing of the host epidermis by the compact 
tufts of asci, though he describes the asci as crowded (“dense eon- 
ferti”). Neither doch he mention that the asci arise from the ends 
of septate hyphae, but describes a stalk cell (“in matricem non 
penctrante”), 20-35[jl X 

This species is probably synonymous with the preceding but suf- 
ficient material is not at hand to demonstrate it. 

14. Taphrina osmundae Nishida 

Taphrina oi^mundac Nishida, Miyabc Festschrift, Tokyo, 1911:157-212. 

Causing small to large, yellowish to light brown, unthickened 
spots (sometimes involving the whole leaflet), on leaves of Osmunda 
regalis (L.) var. japonica Willd. A sparse white powdery^ layer of 
asci covers the lower surface of the spot and less commonly smaller 
areas occur on the upper surface. 

Mycelium developing within outer walls of epideimal cells, form- 
ing w^all loculcs, each of which contains a single ascogenous cell. 

Asci hypophyllous, less commonly also epiphyllous, scattered, one 
ascus foimed in each wall locule, emerging as a small papilla which 
gradually enlarges to an oblong ascus, a small, triangular stalk cell 
remaining inserted in the locule. Ascospores not seen, blastospores 
numerous, often fonning in the ascogenous cell (young ascus) before 
ascus emergence; in mature asci the blastospores occur in a peri- 
pheral layer close to the wall. (Fig. 3, F.) 

Dimensions: Of asci, 26-63iJi. X 17-27 [jl; of stalk cells, 6-17{jl X 
8-17ijl; of spores (blastospores), 3-4 ijl X 2-3.5[x. 

Distribvtion: Japan. 

Material examined: Japan: Pref. Tottori, Taisenji, July 1, 1924, 
K. Togashi (Herb. Morioka Imp. Coll. Agric. and For. 193) ; Pref. 
Iwate, Mt. Iwatc, June 13, 1934, K. Togashi (Herb. Morioka Imp. 
Coll. Agric. and For.) ; Kyusu, Mt. Kirisama, May 29, 1938, 1. Hino 
(Herb. Lab. Path. Veg. Miyazaki Koto Norni-Gtikko). 

In early stages a network of small-celled hyphae forms within 
the epidermal wall, and haustoria are sent into the cell cavity 
beneath. Ultimately each wall locule contains a single multinu- 
cleate hyphal body, with a thin membrane. From this ascogenous 
cell a single ascus arises as explained above. The intermediate 
development is not clear, and it has not been possible to trace the 
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nuclear history from the rather scanty licrbarium material at liand. 
Cytological study of this fungus would be very desirable, since, it 
the interpretations here given are correct, it is a liiglily aberrant 
specie'-, showing some resemblance to members of the genus Taph- 
ridinm Lagerh. and Jucl. 

Although NishidaV paper i«! in Japanese, it may be assumed from 
his English summary and from his figure that he missed the features 
described above (“wall habit^^ of mycelium, emergence of asci, i)res- 
ence of a pedicellate stalk cell) . 

15. Taphrina higginsii Mix 
Taphnia hiyqinm Mix, Mycolof^ia 39:71-76. 1947. 

Causing small (up to 5 mm. diam.) yellowish untliickeiicd spots 
on leaves of Osmunda cimaynomea L. 

Mycclkwi developing within outer epidermal wall, occasionally 
forming unspccialized haustoria which project into the cell cavity. 
A multinucleate hyphal element (ascogenous cell) forms in each 
wall locule, from which a single asciis emerges. Ascosjiores noi 
seen. Numerous spores (blastospores) appear in a ])erii)lieral layer 
in the a^cus before, during, or after emergence. 

Asci hypophyllous or amphigenous, oblong-cyclindiic, rounded at 
apex, with a narrower cyclindric stalk cell, the lower part of which 
is expanded into a foot within the wall locule. (Fig. 4, A.) 

Diniensions: Of asci^ 40-80[jt. X 13-23(jt.; of stalk cells, ]0-17[x X 
8-lOg; of spores, 2-5g X 1.5-4g. 

Distribution: Georgia. 

Material examined: Georgia: Hamilton, Pine Mountain, Blue 
Springs Farm, May 26, 1938, B. B. Higgins. 

This fungus, for which the writer is indebted to B. B. Higgins, 
differs from Taphrina osniundne by its larger asci, and iis narrow, 
nearly cyclindric stalk cell. It also causes smaller spots, as is 
natural on the more finely dissected fronds of the host. Like T. 
osyyiundae it would repay cytological study. 

An earlier collection made by W. A. Miirrill at Blacksburg, Va., 
in 1897 could not be positively identified as T. higginsii. An ac- 
count of this has been previously given (Mix, 1947). 

16. Taphrina polystichi Mix 
Taphrina polystichi Mix, Mycologia 30:563-579. 1938. 

Causing small to large (up to 1 cm. diam.) yellowish or yellow- 
brown thickened spots on leaves of Polystichum acrostichoides 
(Michx.) Schott. 
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Mycelium intercellular. 

Asci cpipliyllous, occa&ionally also hypophyllous, crowded, elav- 
ate, rounded at apc'x, provided with a stalk cell, a^cospores Ubually 
eight, ovate to elliptic, sometimes budding in the ascus. (Fig. 4, C.) 

Dimension, Of <ificij 23-53[i. X 4.5-8.5(i.; of stalk celh, 13-23[jl X 
4-7{jl; of spores, 3-6(1. X 2-4fi.. 

Distribution: eastern North America. 

Material examined: New York: McLean, McLean Bog, July 5, 
1940, A. J. M.; Oneida, June 10, 1935, H. D. House; Ringwood, July 
23, 1940, A. J. ]V[. North Carolina: Durham, ]935, F. A. Wolf; 
Nantahala Gorge, May 29, 194], A. J. M. Ohio: Hamilton Co., 
1934, Win. Bridge Cooke. Pennsylvania: Lycoming Co., Trout 
Run, June 6, 1925, L, 0. Ovcrholts and L. T. Deniston (Herb. L. 0. 
O. 9839). Tennessee: Cade^ Cove, May 30, 1937, L. R. Hosier. 
West Virginia: Bayard, July, 1891, W. C. Sturgi^s. 

This is the most frequently collected and apparently the most 
common and wiilcly distributed fern-inhabiting species of Taphrina 
in North America. It occurs throughout the easteim United States 
and adjacent Canada. The first collection is that made by Sturgis 
in West Virginia in 1891, and the first mention in literature is that 
by Coker (1910) wdio called the fungus Exoascus filicinus. 

17. Taphnna wettsteiniana Herzfeld 

Taphrina wcltUeiniona Herzfeld, Oesterreich Bet. Zeitschr. 60:249-254. 

1910 

Causing small (up to 8 mm. diam.) roundish, w’^ell-defined, lemon- 
yellow (brown in age) slightly thickened spots on under surfaces of 
leaves of Polystichvm lonchitis (L.) Roth. Spots scarcely visible 
on the upper surface or only as a paler area. 

Mycelium intercellular. 

Asci hypophyllous or amphigenous, clavate, rounded at apex, wdth 
or without a stalk cell; ascospores eight, fusiform or slightly cuiwed, 
usually with two globules. (Fig. 4, B.) 

Dimensions: Of stalklcss asci, 32-53(x X 6-10(jl ; of stalked asci, 
25-38(1 X (17-23(1 X according to Herzfeld); of stalk 

cells, 6-13(jl X 5-8(1 ; of ascospores, 4.5-6. 5(jl X 2-4(jl. (Blastospores 
may be elongate and bacterioid, 5 X ll^- ) 

Distribution: Tyrol. 

Material examined: Tyrol: Sondestal ('‘sistendal des Geschniz- 
tel, loc. class.”) Aug., 1939, Fr. Wettstein. 

Herzfeld, w^ho described the fungus while working at Munich un- 
der the direction of R. Wettstein, apparently designated no type 
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specimen. On inquiry at the Munich Museum it was learned that 
preserved material of Herzfeld’s collection was known to have been 
in the mu=eum but in 1938 it could not be found. However in 1939, 
Dr. Fr. Wettstein kindly obtained fresh material from the place of 
original collection and sent it to the writer. This nuilerial, de- 
posited in the Mycological Herbarium, University of Kansas, is 
chosen as the lectotype. 

Although the mycelium is intercellular, vciy little modification 
of the mesophyll occurs. The epidermis is browned. 

18. Taphrina fmdliana Mix 
Taphnm fanlliana Mix, Mycologia 30:563-579. 1938. 

Causing small (up to 5 mm. diam.) round to oval, Icnion-ycllow 
(brown in age or on dryingl slightly thickened spots on leaves of 
Polystichum mmitum (Kaulf.) Presl. 

Mycelium subcuticular. 

Asci hypophyllous, sometimes also epiphyllous, closely jiackcd, 
long-clavate, provided with a stalk cell. Ascospores not yet ob- 
seiwed, blastosporcs numerous, long-elliptic to bacilliform. (Fig. 4, 
D.) 

Dimensions; Of asci, 43-76iJ. X 6-9!ji; of stalk cells, 13-33iJi X 
4-7|i,; of blastospores, 4.5-6.5[i X 1.5-2iJ.. 

Distribution: Oregon, British Columbia. 

Material examined; Oregon: Zigzag Mountain Trail, July 9, 
1929, G. D. Darker (Arnold Arboretum, Path. Herb. 18(5) ; Rhodo- 
dendron, Sept. 6, 1931, J. R. Hansbrough (Herb. J. R. H. 614). 
British Columbia: Vancouver Island, Sidney or Lake Cowichan, 
June, 1938, Malcolm Wilson. 

In the original description of this fungus the spots arc dcscribc<l 
as brown. This must have been due to age of material since in the 
freshly collected material received in 1938 from Malcolm Wilson, 
the spots were, as he kindly pointed out, Icmou-j'cllow in color. The 
width of asci (4-7[j.) given in the original description is in error. 
Examination of the measurements recorded at the time of describing 
shows the width to be 6-9g as given above. Other revisions in di- 
mensions (of stalk cells and conidia) result from study of additional 
material. 

The fungus was named in honor of Dr. J. H. Pauli, from whom it 
was first received. The first collection, apparently, was that of 
Darker in 1929. 




30 


Ti[e University Science Bulletin 


19. Taphrina tonduziana P. Hciniings 

TapJvina tonduziana P. Honning'5, Bcibl. z. llodwigi.i, 41:101-105 1902. 

Causing small (up to 5 mm. diam.) brown (with (*('niral areas 
whitish by pro'-encc of asci) imthickencd spots on loaves of Plcrii^ 
bpinom (L.) Dc'^v. 

Mycelium growing within the epideimal wall. 



Fig. 5. A-E, Taphrina laurencia. A, B, mycelium in wall loculc; C, 
D, ascogenous cells; E, asci, in wall locule; F, ascogenous cells (viewed 
from above), G, asci of T. rhomhoidalus. All x 900. 
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Asci amphigenoiiR, emerging from wall lociiles, clavatOj provided 
with a stalk cell. AscosporC'=i eight, long-elliptic to fusiform. (Fig. 
4, E-H.) 

Diturmions: Of a.sc/, 20-33[x X 7-8(x; of .stalk cells, 10-23:j. X 
4-7tJL; of spores, 4-7[jl X 

Disirihution: Costa Rica. 

Material cMmincd: Costa Rica: San Jo^e, 1900, leg. A. Tonduz, 
comm. P. Hennings (Rehm, Ascomyecten 1461). 

Tlie errors in the original description by Hennings have already 
been corrected and discussed (Mix, 1938), and the “wall habit” of 
the fungus described. 

20. Taphrina laurencia Giesenhagen 
Taphrina laiLrcncia Gio&cnhagen, Flora 76:130-156. 1892. 

Causing remarkable, much branched, fine, bu'^hy outgrowths on 
fronds of Pteris quadrinurita Eetz. 

Mycelium growing within the epidermal wall. 

Asci amphigenous, cinerging from wall lociilcs, provided with a 
stalk cell. Ascospores oval to elliptic. (Fig. 5, A-E.) 

Dinmisiom: 01 asci, 23-33[jl X 6-9[x; of stalk cells, 17-30[jl X 
4-7(x; of spores, 5-7(jl X 2-4pL. 

Distribvtion: Ceylon. 

Material examined: Ceylon: Hakgala, March, 1914, T. Fetch; 
Perideniya, 1912, T. Fetch (Ex. Herb. Rohm). India: G. Smith 
(Ex. Herb. Sydow). 

The correction of Giesenhagen^s report that a^ci form within the 
epidermal cells has been made earlier (Mix, 1938). Giesenhagen 
did not find spores when describing the fungu'? but later (1901) re- 
ported them to be in size near those of Taphrina vestergrenii. 
Spores were present in the material examined by the writer. 

21. Taphrina rhomboidolis Sydow and Butler 
Taphnnn rhomboidaUa S 3 "dow and Butler, Ann. Mjx*. 9:372-421. 1911. 

Causing small yellow^ (becoming brown with age) rhomboidal 
unthickened spots on leaves of Pteris quadriaurita Retz. 

Mycelium growing within the epidermal wall. 

Asci amphigenous, emerging from wall locules, provided with a 
stalk cell; ascospores eight, ovate to elliptic. (Fig. 5, F, G.) 

Dimensions: Of asci, 23-43iJi. X 8-lOg; of stalk cells, 23-43iJt. X 
4-5[jl; of spores, 4-7[jl X 2-3.5[jl. 

Distribution: Northern India. 

Material examined: Himalaya: Kumaon, Barma Gori Valley, 
June 24, 1907, Inayat Khan. Det. E. J. Butler. (Imp. Agric. Res. 
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Inst. I. 47.) Received from G. Watts Padwick, Imp. Agric. Res. 
Inst. New Delhi, India. 

The rhomboidal shape of the lesion is due to its being margined 
by veins, though commonly more than one vein-islet is included. 
The ''w^all habit” of the fungus, not fully described by the original 
authors, has been discussed earlier (Mix, 1939) as well as the dif- 
ferences between this species and the preceding. These are: the 
production of unthickened spots instead of branched outgrowths, the 
irregular, rather than polyhedral, outline of ascogenous cells when 
viewed from above, and the possession by the ascus of a somewhat 
narrower stalk cell. 

22. Taphrina ainplians Mix 
Taphrina amplians Mix, Mycologia 31:445-454. 1939. 

Causing marked enlargement, but no thickening, of pinnae or 
pinnules of Pteris orizabe Mat. and Gal. Affected areas becoming 
golden-brown. 

Mycelium growing within the epidermal wall. 

Asci amphigenous, emerging from wall locules, golden-yellow 
before maturity, and containing yellow material in epiplasm after 
spore formation, provided with a stalk cell; ascospores eight, ovate 
to elliptic. (Fig. 6. A, B.) 

Dimensions: Of asd, 26-36pL X 8-10[jl; of stalk cells, 23-40ii. X 
5-8pL; of spores, 5-6.5ijl X 2-3[jl. 

Distribution: Guatemala. 

Material examined: Guatemala: Quetzaltenango: Santa Maria 
de Jesus, Dec. 28, 1936, J, H. Faull (Herb. J. H. F. 12939). 

In studying material of Taphrina uleana (P. Henn.) Gics. the 
writer was struck with the similarity of the healthy fronds of the 
host to those of Pteris orizabe, and of the resemblance of the lesions 
to those caused by T. amplians. This raised the question whether 
the two hosts and perhaps the two fungi might be identical. 

The ferns were submitted to C. A. Weatherby of the Gray Her- 
barium, who compared them with authentic herbarium-specimens. 
The host for Taphrina uleana is not Pteris decurrens Presl. as re- 
ported by Hennings but Pteris deflexa Lk. Pteris dejlexa and Pteris 
orizabe are distinct, though closely related species, with different 
geographical distribution. 

The following specimens of Taphrina uleana were carefully 
studied: 1. Museum botanicum Berolinense. E. Ule. Herbarium 
Brasiliense No. 3076. ‘^Taphrina (Exoascus) Uleana P. Henn. Auf 
Pteris decurrens, Estado de Rio de Janeiro, wald bei Tijuca, Marz. 
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TiOO. loo. E rio. Typii-!'’ 2. Six packet^ of : Ma oollieca bi a'-ilicii- 
No. 86. '^Taphnna uUunn P. Hcini. in ptoiid. doouir. Kjo dc ,lan. 
Tijnoa, 1600 E. rie.” Tliiee of thc^e iniokols woie s(rn in iln‘ Vtw- 
1<>T\' Heiliaiiiun and lliieo in llio Botanical JMinouiii, Slockliolni. 
C)ne ut llio packet^ in tlio PailoAV Ploibaiinm liiillior (l(‘'-ional(al, 
“Ex. Bottinico Boiolinon^*. ()in»jnal.” 

The hoibaiiiim-'-lieet beaiin^ (lie packed ol typo inat(‘iial (1, 
above) lia^ afiixcd to it a portion oi Ilcnninp,’- paper (1601) ^i>ivina, 
a '-holt Latin diagno-N, and a ({ennan dc'-CTi])lion, translated a^ (ol- 
hm^: “Whole leaAT^'- or laiop aiea'- affected bv the fune'U'-, tiny aie 
at fiibt thin momliranoiis, yelknvi'-h, later thicken somewhat and 
become stiff’ and duty lirovn. Lbifortunately could only (ind occa- 
sional asci vith lipe spores, thereiore pos-^ible tliat size ol asci may 
bo different: Not jnochided that the species bettei placed m 
Tciphnna." 

ilost oi this material is abominable. It i!,ives the a])pcaranc(‘ of 
liaATim been vet and then dried Avithoiit iiressino,. Tlie tyjn' nui- 
terial is the woisj of all. In one of the packets in the Fallow Her- 
barium the healthy portions of the fronds are well jircservtal an<l 
it can be seen that the diseased areas are enlarged, but not tliick- 
ened, and browned. This, together witli the desca-ijition qiu)t(‘(l 
above, suggests that Taphrina ampliam and T, ultana may be simi- 
lar fungi. 

Thorough study of all available material of T. uleana lui"^ failed 
to reveal any mycelium or asci of TapJnina, any wall loeules (eviai 
empty) such as are produced by T. amplutths, anything in fact, but 
em])ty host ccll« and sporo« and mycelium of various molds. Sludy 
of the ty])e specimen was made before wiiting the description of T. 
(tmplian,\: of the other spe<‘imens later. Tt seems i^osisble that tli<‘ 
Avritcr may have described (as T. ampliann) a fungus related to or 
even identical with T. uleana. Since, hovcver, the typ(‘ spc'ciimai of 
Taphrina uUana does not show any lecognizalile fungus, Taplinna 
uleana must be declared a nomm diibium. 

23. Taphrina pteridih Viegas 
Taphina pteiidif, Viesiac?, Biagantia 4:5-392. 1944. 

Causing small (3-4 nun. diam.) round to olliihic (sometimes 
angular) yellowish to brown, necrotic spots on leaves of Ptevi.^ sp. 

Mycelium growing within the epidermal wall. 

amphigenous, clavate, rounded at apex, emerging from wall 
loeules; -stalk cells cylindric; ascospores eight, ellii)tic. (Fig. 6, E.) 

Dimem^iom: Of a-so/, 16-26p.; stalk cells, 8-20(1 X 0-7(i; of asco- 
spores, 4-7(1 X 2.5-3;i. 
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l)ii^l)ihyt} 0 )}: CampiiRi^, Sau Paulo, Biazil. 

Matnial txaf}un((l: Buvzil: Sao Paulo, rampiiia^. Bosque <l(»s 
Jociuitiba'-, Juiio 12, lf)43, A. P. Yiei 2 ,a^ aucl R. 0. Bolcio (i)art of 
ly[)(‘, ivcuivt'd fioin Viec’a'-). 

Tlio itiycoliuin (jl lliis fans.u- not ^ulxailiculai , U'- ■-l.ated by 
(I. 0 .), but develops \Mtliin tlic (‘pidcrinal ualL tlu‘ matuie 
a^'Ci plot Hiding irom a wall lorulc. 

24. Taphiina hitci^ccm Ro^iiup 

TapJunui /nl( sf< ns Llo'-iwi]), Moddol Xatiiili Fonii 1890 246-2G1 

Mnijnusnllu InlisKus (ItoMi ) JSddcbock Jahib. Haiubuig WVm ii-cli An^t 
10 5-110 1893. 

Calling ^iiiall (up to 3 min. diam.) })alo yellow' imLldckcned ‘-pot'- 
(tlie central poition boeoniin£» eoveivd with a lave; of on 

leaves of Thclyptois ihclypUns (L.) Nicuwl. 

Myccliu m inter(‘ellular. 

Asci liypo])hylloii^, elavato, loundcd at apex, Itickina a ^talk cell; 
ascosiiovcs eighi, ovaie to elliptic, commonly budding witliin the 
UhCUs, filling it w'ilh ba(*ierioid bla4()q)()re^. (Fig. (5, C, D.) 

iJimcntsioni^: Of a.srq 27-75g X o-llg. (average 40 [jl X 7;x) ; ol (as- 
co.spo/c.s, 3-0 plX--^:j^ (average 4(jLX--b:Ji.) ; ol bl<istospon,s, 1.5-3[j,X 
1.5-2tJL. 

Dnstnbuiion: northea'-tein United States and adjacent Canada, 
northern Europe. 

Matcrml oraminal: Maine: York. Aug., 1897, R. Thaxter. 
Nnw" A'ork: Shelter Wand, Aug., 1901, Heib. W. 0. Farlow'. Wis- 
consin: Madison, July 20, 1943, H. C. Green. DeNxMvek: See- 
land, Gjoislev, July, l<Sh9, E, Rostiup; Lyngby. July, 1909 (re(‘eivod 
from J. Dearne^^). Gi:rm\ny: Schleswig-Holstein, Pugum near 
Glucksbeig, July 13, 190vS, (). Jaap (Fungi sel. exMcc. 304) ; Zahlen- 
dorf near Berlin, S<‘pt., 1901, Sydow' (Rehni, A^comycetc'- 1413). 
Latvia: Leinzah*, MiNkabe, Aug. 5, 1934, A. Klruli^ (Fungi latvici 
(hl2). 

HOST INDIOX TO SPECIES OF TAPIUUXA ON FERNS 

Athyruun jibx~jcminn Roth. 

Tdpimnn aliunu Siom.i-^zko 
Blichnum sp. 

Taphhid hUnhiu IhcMdola ox Mix 
Cysloplf ns frayilhs (L ) Bcrnh. 

Tophi nia cystoptatdis Mix 
Diyopttiis (u’(juL(i (Kaidf.) Wale. 

I'ophnnn calijoiiiicn Mix 
DnjopUns chedanthoifks (Kze ) C. Chr. 

Tophi ina ccuadonnvs Syd. 

Diyoptcn^' fihx-nias Schoft 

Tophrinn V( shrqunn 



36 


The U.vn’ERSiTY Science Bulletin 


Dryoptcri.s Inct in 0. Kunize. 

Taphnnn OibUnjrtnh Gios. 

Dryopld'is nuir{/ni(iliH (L.) A. Gray. 

Titphrinn (jionlis Mix 
Dryoptcihs poiUnua (Bory) Urban 
Taphiuia IhnxUii ^lix 
Dryupi(n,s lifpiht (HolTin.) Uiidcrw. 

Tnph'iuo jumi Gi(\s. 

Lryoplim rupdn var. itU'^bnliH Christ. 

Taphriiia JiLsca Gio. 

Dryoptdhs mpinulosn (Mucll.) Kuntzo 
Taphrinn othyni Siema?zko 
Taphrina filicina Rostr. ex Johans. 

Taphrinn fmra Gies. 

Dryoplerifs npinulnm var. aniericana (Fisch.) Fei*n. 
Taphrinn filicina Ro&tr. ex Johans. 

Taphrina fu^ca Gics. 

DryopterU apinulofta var. intermedia Undcrw. 

Taphrina filicina Rostr. ex Johans. 

Taphrina fumi Gics. 

Dryoptcris up. 

Taphnnn jamculntn (Lagcrh. and Sad(‘b.) Gics. 
Onochn nousibiliH L. 

Taphrinn hiratnukne Nishida 
Osmunda cinnamomca L. 

Taphrina higginm Mix 
Of^munda ngnUs L. 

Taphrina o,smundae Nishida 
Polystichuni acroslichoides (Michx.) Schott. 

Taphrina polyatichi Mix 
Polystichum aristatum Prcsl. ^ 

Taphrina cornu-cervi Gics. 

Polystichum lonchitis (L.) Roth. 

Taphrina uytisteiniann Herzf. 

Polystichum munitnm (Kaulf.) Prsl. 

Taphrinn fnulliana Mix 
Ptcfctis nodulosa (Michx.) Nicuwl. 

Taphrina hiratsukae Nishida 
Ptcrctis slrnthiopteris (L.) Todaro 
Taphrina hiratsukae Nishida 
Pleris orizahe Mat. and Gal. 

Taphrina ampUnns Mix 
Ptcris quodriauritn Retz. 

Taphrina laiircncia Gies. 

Taphrina rhomboidaUs Syd. and Butl. 

Fteris spinosa (L.) Dcsv. 

Taphrina tonduziana P. Henn. 

Pteris sp. 

Taphrina pteridis Vicgas 
Thclyptcris thely pteris (L.) Nieuwl. 

Taphrina hiratsukae Nishida 
Taphrina lutescens Rostr. 
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IL SPECIES ON SALICACEAE 
Popiihs and Salix 

25. Taphrina populina Fries 

Taphrinn populina Frioa, Sy.'^t. M 3 ’'col. 3:620. 1832. 

Taphrina aurea auct. 

Exoasaus popuU Thlimm, Hedwigia 13:97-98. 1874. 

Exon,saiii aurem Sadebeck, Jahrb. Hamburg. Wissensch. An-^t. 1:93-124. 

1884. 

Exoaacuti flavo-aweua Cocconi, Mem. R. Accad. Sci. Inst. Bologna 4:187- 

198. 1894. 

Causing golden yellow, convex-concave spots, often small (5-10 
mm. (liam.), but sometimes confluent and large, involving half or 
nearly all of leaf blade, on Popidus angulata Ait., P. bnlsamifera 
L., P. berolinemifi Dipp., P. ciliata Wallr., P. generosa Heniy, P. 
laurifolia Ledb., P. nigra L., P. 7iigra L. var. italica Dur., P. petrow- 
skyayia Sohneid., P. rasowowHkyana Sehneid. 

Mijcelium intercellular. 

variable in form, cylindric or clavate, rounded or truncate at 
the apex, narrowed toward the base. Stalk cell present or absent, 
variable in form, often triangular, wedge-shaped, or bluntly 
rounded. Asci inserted between epidermal cells for as much as one- 
third of their lengths. Asci when young with yellow oily contents, 
large yellow globules persisting after spore formation. Ascospores 
rarely seen; then commonly four, budding immediately so that 
mature asci are filled with numerous blastospores. (Fig. 7, A-E, 
Fig. 8, A-C.) 

Dimensions: Of ascij 30-122[jl X 13-30[ji. ; of stalk cells (when 
present) 4-27[ji. X 8-23p.; of ascospores, 4-6.5[jt.X‘l-5tiL; of blasto- 
spores, 2-3[jl X 2.5-1.5tJt.. Minute baeterioidal blastospores occa- 
sionally seen. 

Distribution: widely distributed in Europe, locally throughout 
eastern North America, occasionally western North America, knowm 
also from India, China, and Japan. 

Material exajtiined: Populus angulata. Germany: Brandenburg, 
Spathsche Baumschulen zu Rixdorf b. Berlin, July 24, 1903, H. and 
P. SydoAV (Myc. Germ. 28), 

P. balsamijera. ibid, (Myc. Germ. 28.) Norway: Akershus, As, 
1885, F. Werenskiold. 

P. berolinensis. Iowa: Ames, June 20, 1892, Pammel and Stew^art 
(as on P. ''certinensis'^) , Norway: Akershus, Finsen in Aker (in 
nursery). Sept. 10, 1931, 1. Jprstad. 
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P. cihata. IxDiv: ilurrcc, July 20, 1008, E. J. Butler (Herb. 
Crypt. Orient. Fungi). 

P. (jeiierosd. NorAv\.Y: Akerslius. A*- (in nuri-ery) June 15, 1925, 

I. Joiir»tad. Sc’utlvnd: INJurtlily, July 15. 1925, J, kS. Boyce (Hcib. 

J. S. B. 15()5al ; ibuL (Herb. J. S. B. 1565b). 

P. ni(jm. lowv: Ames, June 20, 1892 (as on P. ^'betuUfoha'^) . 
A^'Asllli^c,TON: Bieniertun, July 20, 1912, E. Baitholoiiiew (Funai 
Columlj^. 44cS8). AVlst Yircunii: Hillsboro. June 11, 1935, C. R. 
Orton (as on P. ^'jiiiirci var. babyloniccr) . Austria: between 
]\[()ss])runnen and IMarientlial, June, von Ilolmel (!Mu«!. Palat. 
Vindob. Kiypt. Exsicc. 1718). Itala’: Venezia CNIyc. Ital. 533). 
Pul\xd: Skierneuice, July 5, 1923, Z. Zweigl^ouinawna. Scotland: 
jMurthly, July 15, 1925, J. S. Boyce ('Herb. J. S. B. 1565(d . Sweden: 
Skane: Y^lad, Berg'-joliolmgard, July, 1939. 

P. nigra \ar. itnlica. Ioya: Ame^, June 20, 18f)2, L. H. Paniinel 
(as on “P. fat^ligiata") . (>re(,on: Portland, June 16, 1931, J. R. 
Ilansbrough (Herb. J. R. H. 610). Vermont: Duxbury, July 18, 
1929, P. Spaulding (Herb, P. S. ()(i77<)). British Columbia: 
Rcvelstoke, Sept. 7, 1930, J. R. Han-brough (Hcib. J. R. H. 610). 
Quebec: Sillery, May 8, 1936, R. Pomerleau. Gekmana’: Branden- 
burg, Spatlisohc Baumsohulon zu Rixdorf b. Berlin, July 24, 1903, 
H. and P. Sydow (Myc. Germ. 80). 

P. petroicakyana, Iowa: x\mcs, June 20, 1892, F, C. Stewart. 

P. rasornoiv^kyana. Germ.vny: Dalilcm b. Berlin, July, 1902, P. 
Ilemiings (Rohm, Ascomycelcn 273b). 

The o(‘eurrcncc of a stalk cell in Taphrina populina was first re- 
ported by Frank (1880) and later by Johanson (1887). The ex- 
Wence of a stalk cell was denied by Sadebeek (1890), but as pointed 
out by Juhaiwm, Sadebeek had (‘ontusod this fungus with Taphrina 
rhizophora. Sadebeek later (lh93) di'-tinaui'-hed two types of asci 
in T. popuhna: (1) Slender, deeply inserted a-^ei, 80-112[jl X 20-27[jl, 
provided with stalk cells an<l occurring on Popidm nigra L. var. 
italica Duv.; and (2), broad asei, SOpi X 30-40;jl, slightly inserted, 
often lacking stalk cells, occurring on Popiilus nigra L. The fact 
that the stalk cell may be present or absent has been recorded by 
most later investigators. 

In these studies the two types of asei mentioned by Sadebeek have 
been found on all but one of the ho'^ts listed above, A^ci without 
stalk cells may have a bluntly rounded or wedge-shaped base, and 
are less deeply inserted than the longer asei with stalk cells. Neither 
type of ascus occurs exclusively on any one host. In particular the 
limits of ascus-size observed for Populus nigra are: 30-122[ji. X 
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16-30(x, and (or P. niqra var. italica: 42-109;jl X (Moic 

specimen^ of the foniier have been studied ) A^ci with stalk cell^ 
seem equally common on both host‘>. Incidentally no a'-ci a'^ wide 
as those reported by Sadebeck have been Ob'-dyed 

A further exami)lG o( the variability of Ta'phnna popiilina appears 
in the attempt by Cocconi (1894) to erect a new species, Exoa,sci(h 
flat o-ciureut^ for the fungus on P. nigra var. italica. It possesses, 
according to his observations, a tapering, rhizoidal ascus-base, in- 
serted between the epidermal cells of the host. 

The following is a record of the writer's studios of Taphrina 
popuUna on the various host-species listed above: 


Host 

Popuhis^ cuif/ulalo All 
Populub halsamijua L 
Popuhis btwlinciisis Dipp 
Popnlus uliata 'Wiilli* 

Populus genrrosa Hcniv 
Populu^ lauujoha Ledob 
Popular ni(jia L 
Pop ulus mqm L 

itahca Dm 

Populus pc tJoushyaua Schnoid 
PopuJus lasomouslyaud Schnoid 


•V-LUs Pie'^on o St-ilkcell 

dinitn-uiri'- ot o,! ilk (linitn'«ion^ 
m mu i oils cell in mu mu'*. 

33-76 X 20-27 -f- 10-23 X 10-20 

63-116 X 17-26 + oi — 8-20 X 10-20 
43-80 X 17-26 -f- oi — 8-17 X 10-22 
73-122 X 23-33 -f oi — 7-10 X 17-23 
56-76 X 16-20 + oi — 8-10 X 10-13 
33-83 X 16-26 -f oi — 8-20 X 10-16 
30-122 X 13-30 + 01 — 5-26 X 10-20 
40-109 X 13-30 -f 01 — 10-30 X 10-20 

43-76 X 13-26 -f- or — 10-23 X 13-20 
35-86 X 17-30 + oi — 7-30 X 10-20 


Choosing the fungus on P. mgra as the type, it might be possible 
to distinguish varieties, one for each host-species. The danger in 
this would be that if additional specimens were studied some of the 
differences evident here might disappear. In the absence of infor- 
mation as to the biological specialization it seems bc*^! merely to 
record that Taphrina popiilina shows marked variability on different 
hosts. 

26. Taphrina populi-saheis Mix 
Taphnna populi-saluhs Mix, Trans Kansas Acad Sci 50 77-83 1947 

Causing golden-yellow convex-concave spots on leaves of Populus 
jremontii R. Wats., P. trichocarpa Torr. and Gray, and Salix lae- 
vigata Bebb. 

Mycelium intercellular. 

Asci liypophyllous, oblong-cylindric, rounded at the apex. Stalk 
cell invariably present, short and wedge-shaped or long and taper- 
ing, often forked, deeply inserted in leaf tissues. Spores (blasto- 
spores) numerous, elliptical, ovate, or narrowly elongate. (Fig. 9, 
A, C, Fig. 10, A, B.) 

Dimensions: Of asci, 50-106p. X ; of stalk cells, 7-92g. X 
7-27p.; of spores, l.S-Spi X 0.3-4.5pL. 

Distribution: Pacific Coast States. 
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Matoial examined: P. Jionontii Cvliiorvu: Bcikelcv, Jiilv 
10, 1938, H. N Han'^en: Palo Alto, San Franc I'-quito Circk, ]\Iay 
13, 1941, R. H Tlioiiip^'on ; Saciamcnto, Juno 8, 1924, H. E Paiks 
Luid S Fiolds. 

P tnchocu) pa CvLiiuRXTk* Olendale, ^Nlay, 1897, A J ]\I(- 
Claicliie (Funs^i Colmnb 1228); Palo Alto, April 17, 1940, R H. 
Thoini)'-on, RicbaKkon Glove, kwg 22, 1929, G D Daikcr Orl- 
gon: Lane Co., Eiila, June 13, 1920, J S Bo\ec (Heib J S. B. 
5fi4); Pc^rlland, Aug 12, 1931, J. R. Han-biouoli (Herb. J R.H. 
609) British Collmbu: New Wc^Jtmin^ter, July, 1938, IMalcolin 
WiKon; Ovl Creek, June 24, 1931, J R. Han'-biougli and T. S. 
Buolianan (Heib. J, R. H. 608). 

id^ahx lacviijata. CvLiroRXiv: La^'^cn Co., Mineiak Sept 10, 
1911, E P. ]\Ioincc‘ke (Hcib. J S. B 282). 

Till'- fungus, vliile oau'^nig leaLi)()t^ (inite like tliO'-e cau'-ed by 
Tciphnna popidina ^lum*- definite inoipliologioal dittcienee^, and an 
apparent biologic distinction, fiom that specie^. Boyce (1927) re- 
poits ob'-eiving in the Pacilic nortlivesl that Populuh nujra olten is 
not alta(*ked in the same locality in which P fiichoca) pa is affected, 
and that in a niiisciy in Scotland, in 1925, Taphnna popuhna at- 
tacked Populiis (jcnoo^a, P. kiioifoliay and P. nigia (the last named 
being the most heavily infested), while P. tnchocaipa groving with 
its leaves inteiininglmg vith those ol the discascel P. generosa re- 
mained healthy. 

It is of iiitcTCst that indigenous west coast ‘species of Taphruia 
described by Mix (1939) and Ray (1939) are different from lelated 
foinis found in the eastern United States. [Taphruia popidina was 
undoubtedly mtiodiiced into this region along with its host.) 

27. Taphnna joJunhsonii Sadebeck 

Tnphnnn joJiaii^onu Sadcbcek, Jahib Ilainbuia IVi-^on-cli An-t 8 61-95 

1890 

TapJuuia rlnzophoiti Johanson, Bih Ik 81\tn>k Akad Hamll 13 3-28 

1887, in pait 

EuHisiUs s^>i/ // Sadcbcck, Jahib Hambiut; WifcScnKh An^'t 10 5-110 

1893 

E^utistwi minus auct 

Cau^ing golden-yollow’ enlargement'^ of carpels of Popidias ca/us- 
ce7is Reichenb., P. grandidentafa Wats., P. ^leboldii Miq., P. trcmida 
L . P. tremida var. pcndida Loud., P, inmidoide^ Alichx. 

Mycelium intercellular. 

Asci elongate, elavate, rounded at apex, wdth no stalk cell but with 
a tapering base deeply inserted between host cells; when young wdth 
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yellow oily contents, yellow oil globule‘s pcr^i^ting after spore for- 
mation; ascospores rarely seen, budding at once to fill the a'-cus with 
nuineroiih blahto‘-porc^ which are variable in form: oval, fii^iforiii, 
or rod-fehaped. (Fig. 11, A-E.) 

Diincn.'^ions: Of asci, 60-145(1 X 12-27;i, narrowing at the foot to 
a width of 3 to 10[jl, inserted for about onc-thircl i occasionally one- 
half) the a^^cus-length ; of ascosporet^j X of blasto, spores, 

4-10[jl X 1.5-4(i. 

Distribution: Europe, eastern North America, Japan. 

Material examined: P. canescens, Russia: Moscow, 0. L. Park, 
June, 1893, P. Sydow (Myc. March. 3820). 

P. grandidcntata. Mass.vchusetts: Peabody-, April 19, 1938, D. 
H. Linder. 

P. sieholdii. Japan: Morioka, Kaminoyai, May 24, 1908 (Herb. 
Morioka Imp. Coll. Agric. and For.). 

P. trcmida. Denmark: Jylland, Viborg, May 28, 1890, C. A. 
Gad (Fungi Scand., Gunnar V. Schotte) ; Fireso, Sj. Koningaarden, 
May 6, 1894, F. Kplpin Ravn. Finland: Helsingfors, May, 1903, 
J. I. Liro (Vestergren, Micr. Rar. Sel. 1619). 

P. tremula var. pendula. Sweden: Stockholm, Hortus Bergianus, 
June 7, 1924, T. Vestergren. 

P. tremuloides, Massachusetts: Medford, April 25, 1891, A. 
B. Seymour and Agnes W. Lincoln (Seymour and Earle, Econ. F. 
191 as T, rhizophora) ] Wellesley, May 20, 1935, D. H. Linder. 
Michigan: between Brighton and Whitmore Lake, May 24, 1935, 
L. E. Wehmeyer; near Mich. Agric. Coll., May, 1892 (N. A. F. 
1885, F. Columb, 1312, as T. rhizophora) , New York: Ithaca, 
Kline Woods Road, May 22, 1940, A. J. M. ; Connecticut Hill, May 
28, 1940, P. A. Readio. Wisconsin: Racine, F. L. Stevens (F. 
Columb. 407, as T. rhizophora). 

Species on the carpels of Populus were not at first distinguished 
from Taphrina popxdina {T. aiirea). Thus Farlow (1878) reported 
T, aurea on carpels of F. grandidentata. Following the description 
of T, rhizophora on carpels of P. alba by Johanson (1887) American 
authors accepted that name. 

Farlow (1888) lists as occurring in North America: T. rhizophora 
on carpels of P. jremontii, P, grandidentata, ^‘P. pyramidalis,^^ and 
P, tremuloides. The record on P. pemontii seems to be an error, 
refemng to a collection of T, populi-salicis on leaves of that host. '‘P. 
pyramidalis” is a varietyof P. alba, but the writer has been unable 
to find any record of such a collection made in North America. 
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FarlowV ‘-lioiild have been repojted Taphtuta johan- 

sonii. This was pointed out Patteison (IbOo) lolhmiim the 
detoiiplion of T. johaiisonv by yadeboik (ISDO). Sadcbiek, vho 
earlier (1884) ha<l called this lunaus ExO(is< ii^ hi/kus, de-oribod it 
a'' having asci f)2-10oa long, in-ertul bui iie\or '-huvnig ihizoidal 
loiking, it b(‘iim di'-tinauished by the-e characiei^ liom T, rhizo- 
pliora who^e asci vere ]2()-lbO[X long and oiten diowed ihizoidal 
exleiisions ot the as(*u^-bape. 

Tlic studies lepovtod lieic, although they extend tlie limits of 
ascus-sizc beyond those reported by JSadebeck, reveal no sianificaiit 
differences bet\\c\n the forms on the vaiioiis host-, listfal abcu'e. T!ie 
ascus-dimensions obseived aie: F(n P. catitfia ns, G()-T25 [j. X 17-2(j^j.: 
lor P. gmnfhdentata, 66-122[j. X lo-2:J[;.; for P, subol(b\ 60-120[j. X 
for P. tn muUi, G()-145[jl X 17-27:ji ; for P. trcunilunlf ,s, 
(•i0-]25[x X 1G-2 ()[jl. xVll these hosl-loims show asci deeply inseited 
and possessing a rliizoidal loot, oc(‘asionally branched. Clearly 
they are all Taphnna johamonii 

Ikeno tlDOl) studying a form on Popnliu trcrnnla var. iillo.sci 
Wesm. considered it to be iiitermodiato betvoen T, joJinnsonit and 
T. rhizopliora, its asci measuring 83-133;jl X 20-27;ji and penetrating 
the host lor from 17-2()g. He did not observe any rliizoidal exten- 
sions and on this basis decided to (*all it T. johan^onu. Its dimen- 
fcions fall witliin tlic limitb of uscus-size lor T. johamonii on P. 
tremula as given above. 

28. Taphnna ihhophora Johanson 

Taphuna ihisuphura Johnn^on, Bih. 1. K IS\cn>k YoUnsk. Akad. llamll 

13 3-28. 1SS7. 

TnpJuiufi nuKft auct in pait. 

Ej:(ki^( ii^ aunus and in pait 

Exoa^cu^ rhuaphniHs (Johans) Sadcbock, Jahrb. Haniburu \Vi''''On.«tcli. 

Ansi 10 *0-1 10 1893 

Causing golden-yellow enlargements of carpels of Populm alba L. 

Mijcilunn intercellular. 

Ai,ci long, clavate, rounded at apex, attentuate at the base to a 
long, rliizoidal, often forking end, deeply in^'Crted (as much as half 
the ascub-length) between host-cell'^. Young a^^ci with yellow con- 
tents; yellow globules persisting after spore-formation. Ascosporos 
rarely seen, budding at onee to form numerous small blastospore^, 
filling the ascus. (Fig. 12, A). 

Dimensions: Of asci, 76-198[jl X 20-30[jl, tapering poition 2-10|jl 
in diam.; ascosporcs reported by various authors as round with a 
diameter of 4[jl; blastospores, 3.5-5ij. X 3-4;j.. 
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Distribution : Europe. 

Material examined: Populus alba. Algier: Teniet-el-Had, 
April 20, 1930, E. Maire (Herb. R. M., Champ. Afr. d. Nord. 9933, 
on P. alba var ^‘hickeliana'^), Poland: Pulaw>^ May 4, 1930, K. 
Jankowska (Herb. Inst. Phytopath. Schol. Sup. Agric. Warsaw). 
Sweden: Skane, Alnarp, May 19, 1890, F. Ulrichsen (Ericksson, F. 
Par. Scand. 358, as on Populus sp. but probably on P. alba) . 

The first mention of a form of Taphrina on the carpels of Populus 
alba and of P. tremula is by Magnus (1874) who called it Taphrina 
aurea. Sadebcck (1884) considered the fungi on leaves and on 
carpels of Populus to be the same, calling them Exoascus aureus. 
Johanson (1887) described the form occurring on carpels of Populus 
alba and P. tremula as a new species, Taphrina rhizophora. He gave 
dimensions of the asci as 80-156pL X 16-22(x, and described the deep 
insertion of the asci and their long, rhizoidal, often forked, basal 
extensions. (He suggested that the fungus known in North America 
on P. tremuloides was the same.) Sadebeck (1890) in recognizing 
T. rhizophora, separated the fomi on P. tremula as a new species, 
Taphrina johansonii. He gave the ascus-length of P. rhizophora 
as 120-160 [jl, showing no overlapping with T. johansonii, and these 
measurements have been copied in subsequent literature. Actually 
there is an overlapping, the writer's measurements (above) showing 
asci of T. rhizophora as short as 76pL. 

The writer's stay in Sweden in 1939 was interrupted before a 
visit to Uppsala could be made, and Johanson's type material has 
not been studied. This does not seem important since the larger 
size of the asci on P. alba is quite apparent. 

Following the principle of disturbing existing situations as little 
as possible both T, rhizophora and T. johansonii are here recognized 
as valid species, though it is not clear that they are well distin- 
guished. Branching rhizoidal extensions of the asci are as common 
in the one fungus as in the other, and there is an overlapping in 
ascus-size between the two. Consistent treatment of species on 
Populus would call for uniting these two species into one, or for di- 
\ision of Taphrina populina into several species. 

The occurrence of T. rhizophora on P. tremula reported by the 
writer (1936a) was an error, due to failure to recognize that Sade- 
beck meant to separate the fungus on P. tremula as T. johansonii. 
Jaezewski (1926) reports T. rhizophora as occurring on Populus 
bachofeni. This host, according to Index Kewensis, is identical with 
P. alba. 

4-3659 
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HOST INDEX TO SPECIES OF TAPHRINA 
ON SALICACEAE 

Popuhi<^ alba L. 

Taphnna rhizophora Johans. 

Populus angulata Ait. 

Taphnna popuUna Fr. 

Populus hahamijera L. 

Taphnna populina Fr. 

Populu6 bcrohncmis L. 

Taphnna populina Fr. 

Pupulus cahLisceyis Heichenb. 

Taphnna johansonii Sadeb. 

Populus ciliata Wallr. 

Taphnna popuUna Fr. 

Populus Jremontii S. Wata. ^ 

Taphnna popuh-salicis Mix 
Populus generosa Henry 

Taphnna popuhna Fr. 

Populus qrandidenta Wat«j. 

Taphnna johansond Sadeb. 

Popular launfobn Lcdeb. 

Taphnna populina Fr. 

Populus mgra L. 

Taphnna populina Fr. 

Populus nigra L. \ui. italica Dur. 

Taphrina populina Yv, 

Populus pctrowskyana Schneid. 

Taphnna popuhna Fr. 

Populus rasomow^kynna Schneid. 

Taphrina popuhna Fr. 

Popidus sicboldii Miq. 

Taphrina johansonii Sadeb. 

Populus tremula L. 

Taphnna johansonii Sadeb, 

Populus tremula L var. pendula Loud. 

Taphrina johansonii Sadeb. 

Populus trevmlo L. var, villosa Wesm. 

Taphrina johansonii Sadeb. 

Popuhn tiemuloides Michx. 

Taphrina johansonii Sadeb. 

Popular tnchocatpa Torr and Graj^ 

Taphrina populi-sallcis Mix 
Salix laevigata Bebb 

Taphnna poindi^salicis Mix 
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TIL SPECIES ON BETULACEAE 
Corijlns, Of^irya, Cnrpinus, Beiula, Alnus 
29. Taphrina conjli Nishida 

Taphrina coryli Nishida, Mij-abo Festschrift, Tokyo, 1911, pp. 157-212. 

Causing leaf curl involving small spots, largo areas, or the whole 
blade, of Corylus americana Marsh., C. heterophylla Fisch., C. ros- 
irata Ait., and C. sieboldiana Blumc. Affected areas at first yellow- 
ish, becoming white at maturity of asci. 

Mycelium intercellular. 

Asci amphigenous, cylindric or cylindric-clavate, rounded or trun- 
cate at the apex, seated on or slightly inserted in a stalk cell which 
may bo a little broader than the ascus. Ascospores eight, globose, 
ovate, or elliptic, often budding in the ascus. (Fig. 12, B.) 

Dimensions: Of asci, 20-40(«. X 8-12(1,; of stalk cells, 10-20[i. X 
8-17(1.; of spores, 4-6.5(i. X 3.5-6(ji.. 

Distribution: ou'-tevn North America, Japan. 

Material examined: Corylus americana. Connecticvt: Sandy 
Hook, Botsford Hill, July 4, 1928, A. J. M.; Hammertomi Road, be- 
tween Botsford and Monroe. July 20, 1947, id. Massachi'Setts : 
Andover, Harold Parker Forest, June 3, 1939, D. H. Linder. Wis- 
consin: Madison, June 2, 1915, J. J. Davis (F. Columb. 4882); 
Sparta, June, 1916, J. J. Davis. 

C. heterophylla. Japan: Iwatc, Terada, June 8, 1907, K. Sa- 
il ada (Herb. Morioka Imp. Coll. Agric. and For.). 

C. rostrata. Conneoticit: Westvillc, summer 1890, R. Thaxter 
( Rel. Farl. 642 ) . 

C. sieboldiana. Japan: Iwate, Mt. Hiinekawe, June 30, 1907. K. 
Sawada (Herb. Morioka Imp. Coll. Agric. and For.). 

30. Taphrina ostryae Massalongo 

Taphrina ostryae Ma^longo, Bot. Centbl. 34:389-390. 1888. 

Causing small, broina, definitely margined, unthickened spots on 
leaves of Ostrya carpinifolia Scop. 

Mycelium subcuticular. 

Asci hypophyllous, oblong, rounded or obtuse at the apex, seated 
on a stalk cell which may be somewhat wider than the ascus. As- 
cospores eight, globose. (Fig. 13, A.) 
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Dimemioui,: Of aacij 20-24|jl X (Massalongo) , 17-26;i X 

7-10[jt. (Mix); of stalk cells, variable size (Mas'^alongo ) , 7-10 ijlX 
7-13|ji. (Mix) ; of spores. 4.5-3[i X •4-4.5 [jl. 

Distribution: Italy. 

j\Iate7'ial exarnmed: Italy: Lucca, Vcllana, Oct., 1890, G. Tog- 
nini (Br. and Cav. F. Par. D. PL Colt, od Ut. 169) ; Verona, valley 
Tregagno, July, 1898, C. Massalongo (loc. class.). 

31. Taphrina virginica Sadebeck 

Taphiina virginica Sadebeck, Ber. Deutsch. Bot. Ges. 13:265-280. 1895. 

Causing small, pale yellovdsli thickened areas or leaf curl of the 
whole blade, on leaves of Ostrya virginica Willd. 

Mycelium intercellular. 

Asci epiphyllous, sometimes hypophyllous, rounded or truncate at 
the apex, with rounded or truncate, sometimes broadened base, lack- 
ing a stalk cell. Atcospores eight, ovate to elliptic, often budding in 
the ascus. (Fig. 13, B.) 

Dimensions: Of asci, 20-46[i. X 8-13 [a, the widened base occa- 
sionally measuring 17 [jl; of spores, 4-6.5[i. X 4-5 {jl. 

Distribution: eastern North America. 

Material examined: Kansas: Vinland, Baldwin Woods, May 15, 
1947, A. J. M.; Lecompton, May 15, 1947, R. L. McGregor. Massa- 
chusetts: Princeton, July, 1888, W. G. Farlow; Wellesley, June 8, 
] 888, A. B. Seymour (E. F. 497a. Duplicate of type) . New Hamp- 
shire: Temple, June 16 and 18, 1888, A. B. and A. C. Seymour (E. 
F. 497b, and 497c). Vermont: Ferrisburg, Shellhouse Mtn., July 
23, 1884, Faxon. Wisconsin: Potosi, June 7, 1918, J. J. Davis. 
Ontario: Woods east of Holland River, June 3, 1937, H. S. Jackson 
(Crypt. Herb. Univ. Toronto, 12066). 

32. Taphrina carpini (Rostr.) Johanson 

Taphrina caipini (Rostr.) Johanson, Ofv. Kongl. Svensk. Vetensk. Akad. 

Forhandl. 1885:29-47. 1886. 

Exoascus carpini Rostrup, Bot. Centbl. 5:153-154. 1886. 

Causing witches’ brooms of Carpinus betulus L. and C. orientalis 
Mill. 

Mycelium subcuticular. 

Asci hypophyllous, cylindric, rounded at the apex, truncate and 
sometimes broadened at the base, lacking a stalk cell; ascospores 
eight, ovate to elliptic. (Fig. 13, C.) 

Dimensions: Of asd, 20-30ijl X 7-14p. (may broaden at base to 
20-24[ji) ; of spores, 3.5-5p. X 3-4.5ji,. 
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Fig. 13. Asci (X^O) of A, Taphrina ostryae; B, T, virginica; C, T, 
carpini; D, T, australis; E, T. betuMcola; F-I, T, americana; F, G, on 
Betula jontinalis; H, on B, papyrijera; I, on B. lutea. 
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Material examined: Carpinus bctulus. England: Surrey, Vir- 
ginia Water, July 22, 1935, A. J. M. Germany: Thuringia, Steiger 
near Erfui’t, May 29, 1920, H. Diedicke; Escheberg near Berg&dorf, 
June 20, 1909, 0. Jaap iF. Sel. Exb. 408). 

C. orkyitalis. Russia: Kubin^ki, Ascobaidjan, May 30, 1927; 
Uljanishtsliev (Herb. Inst. Prot. Plants, Sect. Pliytopath., Lenin- 
grad). Sweden; Lund, June 11, 1887, E. Ljungstrom (Fungi Sue- 
cici). 

33. Taphrina australis (Atk.) Gcisenliagen 

Taphrina australis (Atk.) Giesenhagen, Floia 81*267-361. 1895. 

Exoascus aiMralis Atkinson, Bull. Torr. Bot. Club 21:372-380. 1894. 

Causing leaf-curl (without evident thickening) of small areas or 
of the whole blade of leaves of Carpinus caroliniana Walt. 

Myceliu7n subcuticular. 

Asci epiphyllous, cylindric, truncate or rounded at the apex, 
narrowed or somewhat broadened at the base, lacking a stalk cell. 
Asooi'pores eight, ovate to elliptic. (Fig. 13, D.) 

Dimension: Of asci, 20-53^1 X 7-12[jl (a‘-ci as long as 60|jl re- 
ported by Atkinson) ; of spores, 4-6a X 2.5-4.5^. 

Distribution: eastern North America. 

Material examined: Al.vbama: Auburn, April 30, 1892, G. F. 
Atkinson (Type? Herb. Dept. Plant Path. Cornell Univ. Atkinson 
Coll. 2401). Connecticut: North Bloomfield, May, 1919, P. 
Spaulding (Herb. U. S. D. A. Div. For. Path. 45975). 

This species seems to be well distinguished from the preceding 
by its larger asci and by not forming witches^ brooms. 

34. Taphrina betulicola Nishida 

Taphrina hctulicola Nishida, Miyabe Fostschiift. Tokyo. 1911. 

Causing witches^ brooms on Bctvla ermani Cham. 

Mycelium subcuticular, perennial. 

Asci cylindric, rounded or truncate at the apex, provided with a 
cylindric stalk cell. Ascospores eight, ovate to elliptic, frequently 
budding in the ascus. (Fig. 13, E.) 

Dimeimons: Of asci, 26-46ji. X 13-22[i ; of stalk cells, 7-13|jt. X 
13-20^1.; of spores, 3.5[ji X 3 [jl. (Nishida’s measurements of stalk cells 
were: 8-20^1 X 20-26ti.. ) 

Distribution : J apan. 

Material examined: Betula ermani, Japan: Nikko, Mt. Shiraue, 
July, 1907, S. Kusano. (Apparently part of type collection. Re- 
ceived from Kusano). 




Fig. 14. A-E, a5ci of Taphrina hctulma, k, on Bctula carpatica; B, 
B. intermedia; C, B, puhescens; D, B. puhescens (as T. lagerheimii) ; 
E, B. puhescens (as T, lapponica ) ; F, asci of T. splendens. All X 900. 
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This species is, for the present, held to be distinct from T. bctulina. 
Though its ascus-dimensions fall mthin the size-range of that spe- 
cies, the average size (35 X is less, and the stalk cell is shorter. 

35. Taphrina betidina Rostmp 

Taphrina bctulina Rostrup. Tidsskr. f. Skovbnig. 6:199-300. 1883. 

Exoaicus betvlmus (Rostr.) Sadobeck, Jahrb. Hamburg. Wissenseh. Ansi. 

10 5-110. 1893. 

Taphima lagerheimU Palm, Arkiv. Bot. 15:1-41. 1917. 

Taphrina lapponiea Jucl, Svensk. Bot. Tidsskr. 6:353-372 1912. 

Exoascus lapponicus (Juel) Jaezewski, Pocket Key for determination of 

fungi. Part 1. Exoascales, Leningrad, 1926. 

Taphrina turgida (Sadeb.) Giesenhagen, Flora 81:267-361. 1893. 

Exoascus twgidus Sadebeck, Jahrb. Hamburg. Wissenseh. Anst. 1:93-124. 

1884. 

Taphrina willcana Svendsen, Nyt Mag. Viden«k. 40:363-368. 1902. 

Causing witches’ brooms. In early stages several or all of the 
leaves of a shoot may be yellowed (sometimes slightly enlarged but 
not thickened) , but the adventitious twigs of a typical broom may 
not be present. Subsequently a witches’ broom develops. Oc- 
curring on: Betula aurata Bechst., B. carpatica Waldst., B. inter- 
media Thomas, B. nana L., B. pendula Roth., B. pubescens Ehrh. 

Mycelium subcuticular, perennial. 

^4sci‘ cylindric, rounded or trimcate at the apex, provided with a 
stalk cell which maj' be broad and seated, or wedge shaped and 
inserted between epidermal cells. Ascopores eight, ovate to elliptic, 
frequently budding in the ascus, filling it with smaller, ovate or 
elliptic blastopores. (Fig. 14, A-E, Fig. 15, A, B.) 

Dimensions: Of asci, 23-73[j. X 10-26p,; of stalk cells, 7-27ii X 
10-30(1; of ascospores, 4.5-6. 5(1 X 4-5.5[i; of blastosporcs, 3.5-6[i X 
2-4.5(i. 

D istribution : Europe . 

Material examined: Betula aurata. Germany: Hamburg, Ep- 
pendorfer Moor, June 19, 1906. 0. Jaap (F. Sel. Exs. 352). 

B. carpatica. Germ.any: Scheibe near Schandau, June, 1909, W. 
Krieger (F. Sax. 2054). 

B. intermedia. Norway: Gran Hadeland, top of Mt. Framstad- 
saeterfjeld, June 18, 1901, N. Wille (type of T. wUleana Svends., 
received from I. Jpi-stad). Sweden; Jamtland, Storlien, Aug. 24, 
1939, A. J. M. (two collections); Lappland, Abisko, Aug. 17-21, 
1939, A. J. M. (ten collections) ; P&lnoviken, Aug. 20, 1939, A. J. 
M.; Kaskajaure, July 15, 1938, Th. Arwidsson (as T. lapponiea). 

B. nana. Norway: Finnmark, Bossekop in Alta, July 29, 1924, 
I. Jjirstad. 
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Fig. 15 . A, B, asci of Taphrina hetulina; A, on pcndula (2\ iur- 
gida); B, B. intermedia (T, uilleana); C, asci of T. splendcns on B. 
jmhescena. All X 900. 
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B. pcndula (as T. turgida). Gebmaxy: Brandenburg, Bredower 
Berest near Nauen, Juno, 1904, H. Sydow (Myc. Germ. 249). 
Sweden: Grissleliamn. July 13, 1912, 0. Juel; Stockholm, Haga, 
June 12, 1910, B. Palm, Norra Djurg&rdcn, June 30, 1939, A, J. M.; 
Tungelsta, July 13, 1939, A. J. M. 

B. pnhescens. Geem.vny: Westphalia, Hauberg near Siegen, 
May 22, 1920, H, Ludwig (IMyc. Germ. 1646). Ireland: County 
Wicklow, Killadreenan House, June 23, 1935, A. J. M. Sweden : 
Jiimtland, July 13, 1931, A. G. Eliasson; Stoiiien, Skurdalshojdcn, 
July 15, 1936, T. Anvidsson; Storlien, Aug. 24, 1939, A. J. M. (two 
collections); Kalama, B. Palm; Quikjokk, 1887, G. Lagerheim 
(Roum. F. G. 4561). 

B. pubcscens (&s T. lapponica). Norway: Trom«, Kirkonesmocn 
in Malselv, July 31, 1926, I. J^rstad. Sweden: Hiirjcdalen, 
Fjallniis, Malmagsv&lon, June 28, 1933, A. G. Eliasson; ibid., July 
2, 1933, A. G. E. ; Jiimtland, Frostviken, Jorniklumpen, .July 2, J934, 
J. A. Nannfeldt (F. Exs. Succ. 651) ; Lappland, Bjorklidcn, July 
19, 1911, 0. Juel (type) ; Abisko, July, 1907, T. Yestergren (Micr. 
Ear. Sel. 1620. “Vidit anctor'’). 

B. pubescens (as T. lagerheimii) . S'wtden: Lappland, Abisko, 
Yaggejokk, Vilkisoita, Bjorkliden, P&lnoviken, B. Palm (several 
undated collections). 

Synonymy: a. Taphrina turgida (Sadeb.) Gies. 

Rostrup (1883) described Taphrina betulina from “birch” with- 
out giving the specific name of the host, though later (1890) he 
stated that it was Betula odorata (B. pubescens). Sadebeck (1884) 
described Exoascus turgidus, also from “birch,” and gave Taphrmn 
betulina as a synonym. Later Sadebeck (1893) reported the host 
for T. turgida as B. verrucosa {B. pendula), and stated that T. 
betulina occurred on B. pubescens. Sadebeck’s distinction between 
the two species was based on the form of the stalk cell, T. betulina 
having a broad stalk cell, truncate or rounded at the base, seated on 
the epidermis, while T. turgida had a wedge shaped stalk cell, 
pointed below, and inserted between the epidermal cells. (He also 
stated that the two species differed in the manner of fonnation of 
their ascogenous cells.) 

Rostrup (1890) expressed the opinion that Taphrina betulina and 
T. turgida were identical, but later (1896) he agreed with Sade- 
beck’s distinction between the stalk cells of the two forms. He 
also suggested a biological distinction, since he had observed Betula 
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pubesccns and B. pendula growing close together, with only the 
former showing witches’ brooms. 

Actually there is no morphological distinction between the fungus 
on Betula pubescens and the one on B. pendula^ either in size and 
shape of asci or in form of stalk cells. In all specimens examined 
from the hosts named above, both the broad, flat t^^'pe of stalk cell, 
and the wedge-shaped, inserted one have been seen. Sadebeck 
himself (1893) stated that the stalk cells of T. turgida were very 
variable, and that it would be difScult to tell the two species apart 
by means of this character. 

h, Taphnna lapponica Juel. 

Juel (1. c.) in distinguishing T. lapponica from T. betulina stated 
that the fonner did not form witches’ brooms though im^ading 
^^whole shoots.” According to his account all of the leaves on a 
branch became yellowed and sometimes enlarged, but adventitious 
buds were not formed. In the summer of 1939, during a stay in 
Lappland and Jiimtland, the writer become convinced that the 
above-described appearance is that of a young stage of a witches’ 
broom, resulting from infections of the current year or of a recent 
year. Stages intermediate between ^‘whole-shoot infection” and 
witches’ brooms were common. 

Juel did not find any marked difference in ascus-size between the 
two species, but reported ascus-diinensions for T. lapponica as 
40pL X 16lJ^, the dimensions for jT. betulina being 45-55[jl X 15-20[i. 
He did, however, assign a shorter host list, finding T. lapponica to 
occur on Betula intermedia and on B. pubescens. 

That the two forms cannot be distinguished morphologically may 
be seen from the following tabulation made mostly from specimens 
collected by the writer in Sweden in 1939. 

Taphrina lapponica j not forming witches' brooms. 


Abcus-size 
in microns 

45-50X17-23 
30-50 X 13-20 
40-73 X 17-20 
23-50 X 13-20 
30-50 X 13-17 
33-66 X 13-18 
36-50 X 13-20 
36-50 X 13-20 
36-60 X 17-20 
33-66 X 13-20 
30-46 X 12-20 
26-43 X 17-20 
33-50 X 13-20 


iSttilk ( oil -size 
in nimoiis 

8-10 X 17-23 
8-13 X 17-26 
8-17 X 20-23 
8-10 X 20-26 
7-17 X 13-26 
10-13 X 17-20 
7-13 X 17-26 
7-10 X 17-23 
7-10 X 17-23 
7-10 X 17-23 
7- 8 X 13-23 
7-13 X 17-20 
7-13 X 17-20 


CoUoclion No. 

T691 

T670 

T672 

T673 

T676 

T677 

T678 

T680 

T6S1 

T683 

T685 

T687 

T766 


Host 

B. intermedia 
B. intermedia 
B. intermedia 
B. inttrmedia 
B. intermedia 
B. intertnedia 
B. intermedia 
B. intermedia 
B. intermedia 
B, intermedia 
B. inter media 
B. intermedia 
B. intermedia 
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Ascu'«-size 
in micronb 

Stalk cell -size 
in microns 

Collection No. 

Host 

40-60 X 13-20 

8-10 X 17-20 

T690 

B.pubewyLR 

33-53 X 13-20 

7-17 X 13-20 

T692 

B. pubeseem 

46-56 X 15-26 

10-23 X 17-30 

T643 

B. pubescens 

50-60 X 15-26 

10-17 X 17-26 

T635 

B. pubescens 

43-56 X 13-15 

8-10 X 17-20 

T620 

B. pubescens 

33-40 X 15-23 

8-10 X 20-27 

T619 

B. pubescens 

33-50 X 12-17 

10-13 X 17-23 

T618 

B. pubescens 

33-46 X 13-20 

8-10 X 17-23 

T480 

B. pubescens 

36-50 X 12-18 

8-17 X 13-23 

T335 

B. pubescent 

T, betulina, 

Ascus-size 

forming typical witches’ brooms. 

stalk cell-size 


in micions 

in micions 

Collection No. 

Host 

40-53 X 13-20 

8-17 X 17-23 

T566 

B. aurata 

40-63 X 13-23 

8-13 X 17-23 

T567 

B, carpatica 

30-53 X 13-20 

8-13 X 20-26 

T668 

B. 'intermedia 

30-50 X 13-20 

8-13 X 17-23 

T671 

B. intermedia 

34-46 X 15-21 

6-15 X 15-23 

T80 

B. pubescens 

43-63 X 10-17 

8-23 X 13-20 

T563 

B. pubescens 

33-50X 10-20 

8-13 X 13-23 

T649 

B. pubescens 

43-56 X 17-26 

13-23 X 10-26 

T656 

B. pubescens 

3646 X 13-23 

10-27 X 13-27 

T168 

B. pubescens 


This would give as dimensions for T. lapponica: Asci, 23-73[i. X 
l2-23p.; stalk cells, 7-33(1 X 13-27ii,; for T. betulina: Asei, 30-63[«. X 
10 - 26 ( 1 . ; stalk cells, 7-27(i X 10-27(x. 

The writer’s collections of T. lapponica on B. intermedia and B. 
pubescens were made from trees bearing typical witches’ brooms 
of T. betulina as well as from adjacent trees showing only “shoot- 
iiifections.” This was in the exact locality in which Juel had col- 
lected his fungus. It was apparent that the lappomco-infections, 
which included cases where one or a few leaves of a shoot were 
diseased, were juvenile stages of witches’ brooms. A witches’ broom 
being a perennial structure, and only identifiable as a witches’ 
broom after adventitious buds have developed twigs, it could only 
become established through such juvenile stages. One or more 
leaves must become infected, mycelium invade the whole shoot, and 
the formation and development of adventitious buds be induced. 
In localities such as Lappland, where infestation is great and where 
infection seems to occur evoiy year, juvenile stages are abundant. 

Complete proof of this idea of the formation of a witches’ broom 
could be furnished by inoculation-experiments, which have not yet 
been possible. 

c. Taphrina lagerheiniii Palm 

This fungus was described by Palm as affecting its host {B. 
pvbescens) in the same manner as T. lapponica but having asd, 
53 - 60 ( 1 . X 13-5-17[i; and stalk cells, 19.5-23.5[x X 19.5-5-26(1.. 
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Palm presen'ed no type specimens of his various new species of 
Taphrina. The specimens (listed above) studied by the writer 
were found by Dr. Th. Arwidsson among Lagerheim’s collections 
in Stockliolm’s Hogskola. They had been collected by Palm and 
evidently studied by him but bore no date. No collections from 
Kapellskar in Uppland was found, that being Palm’s type locality 
for T. lagerheimii. 

Study of these specimens showed dimensions to be: Asd, 33-60[x 
X 10-18[j.; stalk cells, 10-17[». X 23[i. The stalk cells seen were 
shorter and narrower than those reported by Palm but even his di- 
mensions fall within the limi ts for T. betulina (including T. lap- 
ponica and T. turgida ) : Asci, 23-73|i. X 10-26tJ.; stalk cells, 7-27[jl X 
10-27[a. Clearly T. lagerheimii can not be distinguished from T. 
lapponica and it must become synonymous with T. betulina. 

d. Taphrina willeana Svendson 

This fungus, described by Svendsen as affecting leaves (wholly or 
in part) but not discoloring or thickening them, and not forming 
witches’ brooms, is obviously like T. lapponica. Svendsen reported 
its dimensions as: Asci, 40-50iJi X 15-20iJ.; stalk cells, 20-24[j. X 
24 - 30 ( 1 . Dimensions obtained by the writer from a study of Svend- 
sen’s type-specimen are: Asd, 33-56[i X 13-17[i; stalk cells, 10-24[i 
X 13-24(1. These dimensions do not distinguish Taphrina willeana 
from T. betulina nor from duel’s T. lapponica, nor has it any other 
distinguishing feature. It must be included in Taphrina betulina. 

Lind (1913) reports the collection by Eostrup of Taphrina betu- 
lina on Betula pubescens Ehrh. var. urtidfolia (Loud.) Schelle, and 
on B. nigra L. These specimens have not been seen by the writer. 

36. Taphrina splendens Palm 
Taphrina splendens Palm, Arkiv. Bot. 15:1-41. 1917. 

Affecting leaves of Betula pubescens Ehrh. Leaves (in specimens 
seen) deeper green than normal above, rusty tan beneath, not thick- 
ened or enlarged. Apparently not forming witches’ brooms. 

Mycelium subcuticular. 

Asd hypophyllous, cylindric, rounded at the apex; stalk cell 
rounded or truncate below, of nearly the same width as the ascus. 
Ascospores, eight, ovate to elliptic, frequently budding in the ascus. 
(Fig. 14, E, Fig. 15, C.) 

Dimensions: Of asd, 50-96(1 X 13-23(i; of stalk cells, 10-33(i X 
10 - 26 ( 1 ; of spores, 4-6.5(i X 3-5.5(i. 
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Distribution: Northern Norway, Swedish Lappland. 

Material examined: Norway: Nordland, Bjelladalen in Nord 
Buna, Juy 21, 1926, I. Jorr-tad. Sweden: Lappland, Abisko, B. 
Palm (presumably the type, though not so designated) ; Lulea, July 
12, 1926, ,1. Yleugel. 

Some doubt is felt whether to regard this fungus as a separate 
species or to consider it a northern variant of Taphrina betulina. It 
is possible that it may, on further study, be foxmd to cause witches’ 
brooms. Its asci are definitely larger than those of T. betulina. 

The longest asci observed in Palm’s specimen measured SOg. 
Longer asci (96g) were found in Jprstad's collection. If Taphrina 
splendcns is to be recognized as a separate species it should include 
all northern forms with large asci. 

37. Taphrina nana Johanson 

Taiihrma nuna Johaii«ion, Ofver«. of K. Svenak. Veten'k. Akad. Forh.andl. 

1885-29-47. 1886. 

Exonscus nanus (Johans) SaJebetk. Jahrb Hambuig tVia<en«eh. An«t. 

10:5-110. 1893. 

Taphnna alpina Johan«on, Bih K. Svensk. Yetensk Akad Hand!. 13 ;3-28. 

1887. 

Exita'ini\ alpiHun (Johan-.) Sadcbcck, Jahrb. H,imbiu'g tVi-sscn-i-h Anst. 

10:5-110. 1893. 

Causing yellowing of leaves, without enlargement or thickening, 
affecting part or all of a shoot, or inducing definite witches’ brooms 
on Betula ermani Cham., B. intermedia Thom., B. japonica Sieb., 

B. nana L., B. pendula Roth., B. pubescens Ehrh. 

Mycelium intercellular (subcuticular in early stages). 

Asci at first hypophyllous, later amphigenous, cylindric, rounded 
or truncate at the apex, with a broad stalk cell seated on the epi- 
dermis or v,ith a narrower, wedge-shaped stalk cell inserted be- 
tween epidermal cells. Ascospores eight, round, ovate or elhptic, 
often budding in the ascus. (Fig. 16, A-C.) 

Dimensions: Of asci, 13-30g, X 8-15iji.; of stalk cells, 7-16[». X 
8-20[a; of ascospores, 3.5-6ia X 3.5-5[j,. 

Distribution: Sweden, Germany, Russia. Kamchatka. 

Material examined: B. nana. Norway: Sor Trpndelag, Knut- 
shp in Opdal, July, 1887, A. Blytt. Sw'eden: Jiimtland, Areskutan, 
July 12, 1884. C. J. Johanson (F. Par. Scand. Exs. 231b. Labelled 
‘'T. carnea” but apparently duplicate of type) ; ibid., July 16, 1885, 

C. J. Johanson (Herb. Bot. Mus. Stockholm 3649) ; between Hallen 
and Bydalen, Aug. 3, 1909, 0. Juel; Harjedalen, Gian, G. Lager- 
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Betula jontinalis. All X 900. 
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heim; Lappland, Abi«ko, July 28, 1911, 0. Juel (three collections, 
two labelled “T. alpina'’ the other ‘‘T. nana var. hyperhorea” Juel) ; 
ibid.) B. Palm; ■ihid., Aug. 18-21, 1939, A. J. M. (four collections, 
three identifiable as T. alpina, one as T. nana). 

B. pendula. Germany: Westphalia, vicinity of Siegen, May- 
June, 1920, A. Ludwig (Myc. Genn. 1649, as T. turgida). Poland: 
Anin, July, 1938, H. Juraskowna (Herb. Inst. Phytopath. Schol. 
Sup. Agric. Varsaviensis, as T. turgida). Sweden: Falun, July 6, 
1904 (as T. alpina). 

B. piibescens. Sweden: Lappland, Abisko, B. Palm. 

The distinction between Taphrina nana and T. alpina, made by 
Johanson (1887) and concurred in by Juel (1909) was that T. nana 
forms intei’cellular mycelimn throughout the leaf parenchyma, while 
T. alpina has subcuticular mycelium. The occurrence of inter- 
mediate foiTOs makes this distinction untenable. Specimens identi- 
fied by Johanson and by Juel as T. alpina show subcuticular 
mj'celium, but modification of one or two row’s of the spongy paren- 
chyma as w’ell as of the epidermis occmrs. The asci in these speci- 
mens are hypophyllous. A specimen collected by Juel in Jamtland, 
Aug. 3, 1909, and identified by him as T. nana, and a specimen 
collected at Abisko by the writer Aug. 19, 1939, show modification 
of the lower half of the spongy parenchyma, a little intercellular 
mycelium, and hypophyllous asci intermediate in size (asci 17-26ii 
X 8-lOix, stalk cells 7-lOg X 8-13) between those of T. alpina and 
T. nana (Johanson’s measurements) . In most specimens of T. nana 
the mycelium extends throughout the leaf, all the leaf tissues are 
modified, and the asci are amphigcnous, being slightly larger when 
occurring on the upper surface of the leaf. The asci of Taphrina 
alpina are described by Johanson as 20-27[i. X with stalk 

cells 8-14 (18 );* X 12-20;!.; the asci of T. nana being 18-30;). X 
7-9;)., stalk cells 7-15;i X 7-17;jt. Actually there is no size-distinc- 
tion between the two forms, though the hypophyllous asci (of either 
form) are somewhat smaller than the epiphyllous asci. 

It is evident that Taphrina alpina is merely a juvenile stage of 
Taphrina nana. Infection apparently occurs through the lower epi- 
dermis, the spongy parenchyma is first invaded and larger asci form 
on the upper epidermis. Since the two species are indubitably syn- 
onymous the name Taphrina nana Johanson has priority. It is in- 
teresting that in Taphrina nana as in T. betvlina early stages can 
be foimd in which one or all of the leaves of a shoot are attacked 
but no witches’ brooms have yet been formed. 
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The occurrence in Kamchatka of T, alpina on Betida ermani, and 
of T. nana on B. japonica are reported by Jaczewski fl926). Speci- 
mens were not obtainable. 

38. Taphrina americana ]Mix 
Taphrina amencann Mix, Trans. Kansas Acad. Sci. 50:77-83. 1947. 

Causing witchcb’ brooms on Betida fontinalis Sarg., B, lutea 
Michx., and B. papyrifera Marsh. 

Mycelium subcuticular, perennial. 

Asci hypophyllous, cylindric, rounded or truncate at the apex; 
stalk cell broader than the ascus, short and rounded, truncate at 
the base; ascospores eight, often budding in the ascus. (Fig. 13, 
G-J.) 

Dimensions: Of asci, 17-40^1 X 8-18[jl; of stalk cells, 6-20[ji. X 
7-23|ji.; of spores, 4-6[jl X 3-5-5.5ijl. 

Distribution: North America (occasional). 

Material examined: B. fontinalis, Colorado: Larimer Co., tribu- 
taries South Fork Cache Le Poudre River, Happy Hollow, July 2, 
1896, L. H. Pammel (Herb. Iowa Agric. Coll. Plants N. Colo. 118) ; 
Boulder Canyon, El Vado, July 27, 1942, A. J. M. (Type). 

B. lutea. New Hampshire: Mt. Washington, Alpine Garden, R. 
Thaxter (Type). 

B. papyrifera. New Hampshire: Mt. Washington, Alpine Gar- 
den, July, 1886, R, Thaxter (Type). Wisconsin: Solon Springs, 
July 20, 1914, J. J. Davis. 

This fungus is considered distinct from both Taphrina betulina 
and T. nana because it is intermediate in ascus-size between these 
two fungi. It further differs from them in host range and geo- 
grapic distribution. 

39. Taphrina hoycei Mix 
Taphrina hoycei Mix, Amer. Jour. Bot. 26 :44-48. 1939. 

Causing small unthickened spots, pale yellow on both sides (re- 
sembling those caused by T, flava) on leaves of Betula fontinalis 
Sarg., and B, ocddentalis ® Hook. 

Mycelium intercellular. 

Asci hypophyllous, oblong to broad-cylindric, rounded at the apex, 
often broadened at the base, arising directly from intercellular my- 
celium, containing persistent pale yellow oil globules; ascospores 
eight, round, ovate or elliptic. (Fig. 16, D.) 


6. Rehder assigns this species in part to Betula fontinalis Sarg. and in part to B. 'papy- 
rifera Marsh, var. occidentals (Hook) Sarg. Perhapa the form m question belongs to the 
latter. 


5—3659 
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Dirncmions: Of abcij on B. foyitinalifi, 30-60;jl X 20-36pL cn B. 
occidcntaliSj 30-46[;. X 20-33[i; of ascosporcf^, 4-5[jl X 3.5-4[jl. 

Distribution : Briti’=?h Columbia. 

Material emniined: B, fonfinalis. British Columbia: near 
Chcckye, July 19, 1931, J. S. Boyce and J. L. Mielke (Herb. J. S. 
B. 1938. Type). 

B. occidcntalis. British Columbia: New Wcstmin'^ler, Green 
Timbers Forest Nursery, July, 1938, Malcolm Wilson; Revel&toke, 
Big Bend Highway, June 30, 1931, J. S. Boyce and J. L. Mielke 
(Herb, J. S. B. 1963. T^-pe). 

40. Taphrina came a Johanson 

Taphrina cainea Johanson, Ofvers. of K. Svensk. Vetensk. Akad. Forhandl. 

1885:29-47. 1886. 

Exonsciis caincus (Johans) Sadcbeck, Jahrb. Hamburg. Wisaensch. Ansi 

10 5-110. 1893. 

Taphiina janm (Thoma*:-) Gio^enhagcn. Bot Zoifc. 59:115-142 1901. 

Exodsiu^ ja}ius Thomas, For^tl Natum. Zeit'^chr. 6:305-314. 1897. 

Taphtuia lata Palm, Arkiv. Bot. 15T-41. 1917. 

Causing thickened, yellowish to red, leaf-curl lesion^- on leaves 
of Betula fruticof^a Pall., B. glandidosa Michx., B. hmnilis Sehrank., 
jB. intermedia Thom., B, lutea Michx., B. nana L., B. papyrifera 
Marsh., B. pendula Roth., B. piibescens Ehrh. 

Mycelium intercellular. 

*4sci epiphyllous, hypoplndlous or amphigenous, broad-cylindric 
or oblong, sometimes irregular in outline, rounded or truncate at 
the apex, frequently broadened toward the base, sometimes com- 
pressed at the base by adjacent asci, lacking a stalk cell. Asco- 
spores rarely seen, asci commonly filled with blastospores wdiich 
may be small and ovate to elliptic, or minute and bacterioidal. 
(Fig. 17, A-C, F.) 

Dimc7}sio7is: Of a.sc?, 30-86[^. X 10-26ix ; widening at base to as 
much a^ 30[x; of ascospoi'es^ 5-6[i. X 3-4.5[jl; of blastospores, 3-6ii X 
2-4(jl, or if bacterioidal, X l-l.Sfx. 

DisMbution: Switzerland, Sweden, Russia, ea^tern North Amer- 
ica. 

Material examined: B. glandidosa. New Hampshire: Mt. 
Washington, Lake of the Clouds, July 3, 1886. [Identified by Pat- 
terson (1985) as T. bactcriosperma.] New York: Mt. Marcy, July, 
1895, C. H. Peck. [Identified by Peck (1896) as T. bacteria- 
sperma.] 

B. hianilis. Poland: Janow near Lwow, May 30, 1910, M. Raci- 
borski (Myc. Polon. 51). 
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Fig. 17. Asci (X900) of: A, Taphrina carnea on Betula luUa; B, 
B. pubc.scenfi ; C, B. nana; D, T. bactcnospcrma on B. pubcscLUs (as 
T. januii); E, B. pubc&cens; F, T, carnea on B. glandulosa; G, T. bac- 
tenosperma on B. nana. 
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B. intermedia. Norway: Finmnark, Skadevarre in Alta, July 
30, 1924, I. Jprstad; Troms, Alterdet in Kvaenangen, July, 1900, 

C. J. Svendsen. Sweden: Hiirjedalcn, rjallnas, June 23, 1933, A. 
G. Eliasson; Jamtland, Areskutan, July 20, 1892, Jucl; Jiimtland, 

Foot of Snai-hogarna, Julj’ 20, 1889, E. H g; Storlien, Aug. 

24, 1939, A. J. M.; Lappland, Vassijaure, Aug., 1903, T. Vostergren 
(Micr. Rar. Sel. 721bl ; Palnoviken, Aug. 20, 1939, A. J. M. 

B. lutca. M.\ine: Aquossoc, July 24, 1935, H. B. Peirson (U. S. 

D. A. Div. For. Path. 35289). Ont.\rio: Lake Temagami, Meta- 
gama Point, June 27, 1929, H. S. Jackson [Univ. Toronto Crypt. 
Herb. 1045. Identified by Ray (1940) as T. hacteriosperma,]. Que- 
bec: Duchesnay, June 12, 1941, R. Pomerleau; Pontncuf, June 21, 
1940, id. 

B. nana. NoRw.iY: Opland, Storhang in S0r-Fron, July, 1893, 
A. Blytt. Sweden: Jamtland, Arestukan, July 20, 1884, C. J. Jo- 
hanson (duplicate of type) ; Lappland, vicinity of Peskeliaure, July 
14, 1938, T. Arwidsson. 

B. papyrifera. New Hampshire: Chocorua, May 21, 1911, R. 
Thaxter. 

B. papyrifera var. minor. New Hampshire: !Mt. Washington, 
July 3, 1939, D. H. Linder. 

B.pendula. Sweden: Uppland, 0. Ryd, Aug. 8, 1910, T. Vester- 
gren (as T. janus) . 

B. puhescens. Sweden: Sodermanland, road between Striingnas 
and Lund, July 13, 1912, T. Holmgren and T. Vestergren (M. Rar. 
Sel. 1618, as T. janus) ; Tungelsta, B. Palm (as T. lata) ; Stockholm, 
Uggleviken, June 12, 1895, 0. Juel (labelled '‘Exoascus bacterio- 
spernius Joh — janus Thomas! teste Sadebeck”). 

Betula sp. New Hampshire: Mt. Washington, Lake of the 
Clouds, July, 1897, R. Thaxter; ibid, July 3, 1939, D. H. Linder, 
det. D. H. Linder. Quebec: Port Harrison, Aug. 6, 1936, N. Po- 
lunin, det. D. H. Linder. 

Synonymy: a. Taphrina janus 

Thomas (1897) although suggesting that T. bacteriosperma, T. 
cornea, and T. janus might actually be forms of the same fungus, 
described T. janus as a separate species, distinguishing it from T. 
camea only by its amphigenous asci. 

Actually it is not possible to distinguish T. camea from T. janus. 
They are identical in their effect on the host, in size, shape, and 
basal compression of asci, and in producing asci upon one or both 
surfaces of the leaf. 
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6. Taphrina lata Palm 

This fungus was described by Palm (1917) as causing enlarge- 
ment and moderate thickening of leaves of B, pubescenSj and affect- 
ing only young seedlings a foot or less tall. It was found only at 
Tungelsta, Sweden, near the railway station. He reported it as 
having asci 40-45^1 X 18-22(x, with a stalk cell measuring 16-20ijl X 
25-33[jl. The material studied by the writer consisted of a large 
packet among Lagerheim's collections, labelled only “Tungelsta, 
Palm.'^ It contained a number of small seedling birches, with leaf- 
lesions corresponding closely to Palm’s description. It seems highly 
probable that this is the material Palm used in describing Taphrina 
lata. 

This is, however, typical material of T. carnea. The asci (lacking 
stalk cells) measure 36-60ii. X 13-23pi., widening at the base and 
showing compression, exactly as in T. carnea. If this is Palm’s 
fungus it is difficult to understand how he could have described it 
as having a stalk cell. In sections made by the writer asci with 
bases inserted and thus overlain by epidermal cells suggested asci 
with stalk cells. The mycelium is intercellular, not subcuticular as 
stated by Palm. 

The occurrence of T. carnea on B. fruticosa Pall. (JS. gmelini 
Bge.) is reported by Jaczewski (1926). 

41. Taphrina bacteriosperma Johanson 

Taphrma bacteriosperma Johanson, Bih. t. K. Svensk. Vetensk. Akad. 

Handl. 13:3-28. 1897. 

Exoascus bacteriospcrmus (Johans.) Sadebeck, Jahrb. Hamburg. Wis- 

sensch. Anst. 10:5-110. 1893. 

Causing yellowing of leaves, vdthout thickening but sometimes 
with lateral enlargement, often affecting all the leaves of a shoot, 
but not causing witches’ brooms, on Betula glandulosa Michx., B. 
intermedia Thom., B. nana L., B. pitbescens Ehrh. 

Mycelium subcuticular. 

Asci epiphyllous, sometimes also hypophyllous, broad-cylindric, 
sometimes irregular, rounded or truncate at the apex, broadened at 
the base and often somewhat compressed by adjacent asci, lacking 
a stalk cell. Ascospores rarely seen, asci filled with minute bac- 
terioidal blastosporcs (Fig. 17,A-E, G). 

Dimensions: Of asci, 33-80^1. X 14-20tJL, widening at the base to 
23-30[i; of ascospores, 3.6-4.5[i» diam. (Johanson); of blastospores, 
3-6(jl X or bactericidal, 1-1.8{jl X O-Spi- 

Distribution: Norway, Sweden, Greenland, Russia, North Amer- 
ica. 
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Material examined: B. glnndulosa. New Hampshire: Mt. Wash- 
ington, near Lake of the Clouds, July 3, 3939. D. H. Linder, det. 
D. H. Linder. 

B. nana. Norway: Dovrefjeld, foot of Mt. Nordi-a Kuncstio, 
July 9, 1933, A. G. Eliasson. Sweden: Hiirjcdalen, Fjallnas, July 
27, 1933 . 0. 0‘'tergrcn: Jaiutland, Arestukan, Ulladalon, July 27, 
1895, C. J. Johanson (Type). 

B.pubescens. Sweden: Lappland, Abisko, .July 28, 1911, 0. Juel. 

This species is not to be distinguished by the size of its asci from 
Taphrina carnea. A distinctive feature is the compression of the 
■widened basal part of the ascus, where asci stand close together. 
Juel (1909) says that the asci are '“grown together a little at the 
base.” 

Taphrina bacterio&pcrma causes no thickening of the leaves of 
its host, but often some lateral enlargement. Modifieation of leaf 
tissues is confined to the epidermis and palisade parenchyma ; while 
T. carnea causes typical thickened “leaf-curl,” with all mcsophyll 
tissues modified. Since such variation in method of attack is pos- 
sible within a single species (as indicated earlier for Taphrina nana) 
it would be interesting to compare these two fungi further by 
means of cultural studies and inoculations. Obviously they are 
closely related. 

42. Taphrina betulae (Fkl.) Johanson 

Taphrina beiulae (Fkl ) Johanson, Ofvers. K. Svensk. Vetensk. Akad. 

ForhanOI. 1885:29-47. 1886. 

Exoasoua betulae Fuckcl, Jahrb. Nassau. Verein. Naturk. 27 and 29:1-99. 

1873 and 1874. 

Aicomyces betulae, Magnus, Rab. F. E. 2734. 

Taphrina auctumnnhs P.alm, Arkiv. Bot. 15:1-41. 1917. 

Taphrina betulae (Fkl.) Johans, var. auctumnalis Sadcbeck, Jahrb. Ham- 
burg. Anst. 10:5-110. 1893. 

Causing small (up to 1 cm. diam.) pale green to yellow (brown 
in age) unthickened spots on leaves of Betula intermedia Thom., 
B. medwedieii'i Reg., B. pendula Roth., and var. purpurea Schneid., 
B. pubescens Ehrh., and B. turkestanica Litvin. Spots are evident 
on either surface of the leaf, showing as a pale area on the op- 
posite surface. 

Mycelium subcuticular. 

Asci epiphyllous, hypophyllous or amphigenous, cylindric, rounded 
or truncate at the apex, sometimes broadened at the base. Stalk 
cells seated, broad and flat, broader than the ascus, or nearly iso- 
diametric, not broader than the ascus. Ascospores eight, ovate to 
elliptic, sometimes budding in the ascus. (Fig. 18, A-E.) 
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Dimensions: Of asd, 17-46(1 X 8-18(1; of stalk cells, 7-17(1 X 
8-30(1 ; of ascospores, 4-6(i. X 3.5-5(a. 

Distribution: northern Europe. 

Material examined: B. intermedia. Sweden: Lappland, Aug. 
21, 1939. A. J. M. 

B. medwediewi. Russia: Causasus, Mt. Anczcha, Aug. 16, 1917, 
W. Siemaszko (Herb. W. S.). 

B. pendula. Germany: Berlin, Thiergarten, June 12, 1880, P. 
Magnus (Rab.-Wint. F. E. 2734). Sweden: Grisslehamn, Sept. 9, 
1912. 

B. pendula var. purpurea. Germany: Berlin, Spath’sche Baum- 
schule. Sept., 1891, P. Sydow (Myc. March. 3358). 

B. pubescens. Germany: Berlin, Lichterfelde, Oct., 1895 (M. 
March. 4337, as var. auctumnalis) ; Hamburg, Wandsbek, Sept., 
1891, Sadebeck (Munich Herb. Type of var. auctumnalis) ; 0. 
Schlesien, Werdenau, June, 1913, J. Horuby (Petrak. FI. Boh. Mor. 
Exs. Pilze 776). Norway: Bjsokeny, Aug., 1893, G. Lagerheim (as 
var. auctumnalis) . 

B. turkestanica. Germany: Berlin, Spath’sche Baumschule, 
Sept., 1898, P. Sydow (Myc. March. 3359). 

Betvla sp. Sweden: Sodermanland, Tungelsta, B. Palm. 

Sadebeck (1893) described T. betulae var. auctumnalis on the 
basis of somewhat smaller asci, 15-27(1 X stalk cells 2-5(i high 
and very broad, stating that it occurred on B. pubescens and rarely 
on B. pendula. Palm in raising this variety to specific rank, con- 
fined it entirely to B. pubescens, calling the form on B. pendula 
T. betulae. There seems to be no basis for separation of the fungus 
here studied from T. betulae either as a variety or as a separate 
species, dimensions of asci and stalk cells falling well within those 
observed for T. betulae. Asci as short as 15(i or stalk cells as short 
as 5(1 were not seen in Sadebeck’s type material. Presumably, since 
this is an autumn form, it results from late primary or from sec- 
ondary infection. 

43. Taphrina flava Farlow 

Taphrina flava Farlow, Proc. Amer. Acad. Arts and Sci. 18 :65-85. 1883. 

Magnusiella flava (Farl.) Sadebeck, Jahrb. Hambunt. 'Wissensch. Anst. 

10:5-110. 1893. 

Causing small (up to 5 mm.) yellow to brown or red-brown spots 
on leaves of Betula papyrifera Marsh., and B. populifolia Ait. 

Mycelium intercellular. 
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Aset hypopliyllous at first, later amphigenous, oblong (on upper 
epidermis) to squarish (on lower epidermis), arising from the ends 
of narrow hyphae. Ascosporcs rarely seen, asci filled with ovate to 
elliptic blastospores. (Fig. 18, F.) 

Dimensions: Of asci, 30-63[ii X 15-33[ji ; of blastospores, 5-6iJi X 
5-5.5it, or minute. 

Distribution: eastern North America. 

Material examined: B. papyrifera. New Hampshire: Mt. 
Washington, carriage road, E. Faxon. 

B. popuUjolia. Maine: Kittery Point, July 7, 1929, J. H. Faull 
(Herb. J. H. F. 9223). M.assachusetts: Newton, W. G. Farlow 
(N. A. F. 300) ; Roxbury, July 4, 1888, A. B. Seymour (E. F. 171) ; 
Waverly, Jime 17, 1902, A. B. Seymour. New Hampshire: Mt. 
Washington, head of Great Gulf, July, 1886, W. G. Farlow. Nova 
Scotia: Lunenberg Co., Chester, July 22, 1929, J. H. Faull (Herb. 
J. H. F. 9252). 

44. Taphrina robinsoniana Giesenhagen 

Taphrina robinsoniana Giesenhagen, Flora 81:267-361. 1895. 

Exoascus robinsonianus Saecardo and Trotter, Sylloge Fungorum 22:765. 

Taphrina rugosa Ray, Mycologia 31:66-75. 1939. 

Causing protruding tongue-like enlargements of bracts and ova- 
ries of female catkins of Alnus incana Moench., and A. rugosa 
Spreng. The tongues appear on the catkins near pollination time 
and are then very small: 2-3 mm. long. Later in the season when 
the fruits of the alder are well grown the tongues may measure sev- 
eral millimeters in length. Occasionally also causing leaf curl 
(involving all or part of the leaf) , with typical thickening of leaves, 
on the same hosts. 

Mycelium intercellular. 

Asci occurring all over the simface of the tongue, amphigenous 
on leaves, cylindric, rounded or truncate at the apex, with a stalk 
cell which may be broader than the ascus and rather long. Asco- 
spores eight, ovate to elliptic, often budding in the ascus, producing 
numerous ovate to elliptic blastospores. (Fig. 19, A-D.) 

Dimensions: Of asci, 13-43ia X 6-17(1.; of stalk cells, 6-20[i. X 
5-17(1. ; of ascospores, 2.5-6[i. X 2.5-5(t. 

Distribution: eastern North America. 

Material examined: A. incana. Connecticut: Collinsville, Aug., 
1926, A. J. M.; East Granby, Dec. 13, 1908, P. Spaulding (U.S. 
D. A. Div. For. Path. 2028). Maine: Byron, Aug. 25, 1938, A. E. 
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Prince; Ellsworth, Sept. 14, 1937, J. R. Hansbrough (U. S. D. A. 
Div. For. Path. 82125) ; Eu'stis, July 19. 1935, J. R. Hansbrough 
(Herb. J. R. H. 2385) ; Mt. Desert, Bar Harbor, J. S. Boyce (Herb. 
J S. B. 2026) ; Hamden, July 5, 1938, A. E. Prince. Massa- 
chusetts: Amheist, Aug., 1934, R. H. Thompson; Granville, Aug. 
3, 1885, A. B. Seymour (Econ. F. 167a) ; Jamaica Plain, Arnold 
Ai’borctum, July 28, 1892, A. B. Seymour. Michigan: Copper 
Harbor, Aug., 1928, A. J. M.; Empire, Aug. 10, 1938, E. A. Bessey. 
New Hampshire: Carroll, Cherry Mountain, July 27, 1926, P. 
Spaulding (For. Path. 45312). New York: Blue Mt. Lake, Aug. 
24, 1934, G. E. Thompson (Cornell Univ. Dept. Plant Path. Herb. 
23806) ; Ithaca, Ellis Hollow, June 22, 1940, A. J. M.; ibid.. July 15, 
1940, id.; ibid., July 23, 1940, id. North Carolina: Old Fort, Oct. 
6, 1930. P. Spaulding. Vermont: Bethel, Sept , 1913. P. Spaulding 
(For. Path. 16833). New Brunswick: Fredericton, July 18, 1936, 
I. L. Connors (Cent. Expt. Farms Herb. 4518). Newpoundland: 
Harpoon River, Aug. 18, 1928, P. Spaulding (For. Path. 45640) ; 
Spruce Branch, Aug. 23, 1928, P. Spaulding (For. Path. 45649). 
Nova Scotu: Mahionc Bay, Covey Island, July 20, 1936, H. T. 
Giissow (Cent. Expt. Farms Herb. 4527). Ontario: Lake Tcma- 
gami, Bear Island, Aug. 10, 1930, 1. L. Connors (Cent. Expt. Farms 
Herb. 1607) ; Sault Stc. Marie, Sept. 10, 1940, A. J. M. Quebec: 
Deschambault, I. L. Connors (Cent. Expt. Farms Herb. 1137); 
Farnham, Aug. 11, 1934, H. N. Racicot (Ottawa Div. Bot. Herb. 
3727) ; Gaspe, Aug. 7, 1894, F. F. Forbes (Phanerogam. Herb. Stan- 
ford Univ.). 

Alnus rugosa. Alabama: Auburn, April, 1891, G. F. Atkinson 
(Econ. F. 167b). Arkansas: New Hope, Oct. 15, 1932, D. Demaree 
(Phanerogam. Herb. Stanford Univ.). Connecticut: Collinsville, 
Aug. 23, 1937, A. J. M. Geohgu: Athens, July 8, 1940; G. E. 
Thompson; Crawford, Oct. 17, 1935, J. H. Miller (Univ. of Georgia 
Herb. 2772) ; Experiment, April 9, 1937, W. A. Jenkins (Cornell 
Univ. Dept. Plant Path. Herb. 27346. Ray’s type of Taphrina 
rugosa); ibid., April 2, 1940, W. A. Jenkins; ibid., April 8, 1940, 
id. ; ibid., April 22, 1940, id. ; ibid., May 2, 1940, id. ; ibid., May 20, 
1940, id.; ibid., Aug. 14, 1940, id. Massachusetts: Quincy, July, 
1939, D. H. Linder (on both catkins and leaves) ; ibid., Aug. 9, 1940, 
id. New York: Ithaca, June 23, 1940, A. J. M. ; ibid., July 12. 1940, 
id.; ibid., Aug. 9, 1940, id. Tennessee: Montvale Springs, April 15, 
1934, A. J. Sharp and L. R. Hesler (Univ. Tenn. Herb. 6094). Vir- 
ginia: Fairfax Co., Black Pond, July 12, 1922, A. E. Jenkins. 
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Alms sp. Massachusetts: Manchester, July 17, 1916, W. G. 
Barlow; Stony Brook, Oct., 1893, E. A. Burt; Wellesley, July 23, 
1935, D. H. Linder; Worcester, July, 1924, H. E. Greenwood. 

Ray (19391 described as a new species Taphrina rugosa on veiy 
small catkins of Alnus rugosa, using material collected by W. A. 
Jenkins at Experiment, Georgia. The distinguishing features were 
the very small, slender tongues, 2 or 3 mm. long, and the small asci 
(asci, 14-28y. X 4.5-9 [j., stalk cells, 8-14iJi. X 6-lOp.) and the small 
spores (2-4.5yi. diam.) which were often 4 or 6 rather than 8 per 
ascus. Ray stated this to be a southern form, distinct from the 
common Taphrina rohinsoniana of the northeast. 

Since it seemed possible that Taphrina rugosa might be a juvenile 
stage of T. rohinsoniana, probably to be found on both Alnus incana 
and A. rugosa, special study of the question was undertaken. In 
examination of Ray’s type material no asci were seen so short as 
those reported by him, the dimensions observed being: Asci, 23-33pi 
X 8-10(ji.; stalk cells, 10-17 [j. X 5-8ii.. Shorter asci were, however, 
observed later in certain other specimens. 

Following examination of the type specimens a search was made 
among various collections for specimens of Alnus incana or A. mgosa 
showing very small tongues. The following were found: A. incana, 
Spmee Branch, Newfoundland, Aug. 23, 1928, P. Spaulding, tongues 
2-3 mm. long, asci 16-36(i. X 8-lOpi, stalk cells 6-17ii. X 8-13pi; 
Hamden, Maine, July 5, 1938, A. E. Prince, tongues 2-3 mm. long, 
asci 17-23iJiX8-10;j., stalk cells 7-13 |ji.X5-10;a. A. rugosa, Montvale 
Springs, Tennessee, April 15, 1934, A. J. Sharp and L. R. Hosier, 
tongues 2-3 mm. long, asci immature, only ascogenous cells being 
present; Black Pond, Virginia, July 12, 1922, A. E. Jenkins, tongues 
5-8 mm. long, asci 20-30ix X 7-lOir, stalk cells 10-17p. X 7-lOpi. 

During a stay at Cornell University in 1940 the writer received 
through the kindness of Dr. W. A. Jenkins specimens of "Taphrina 
rugosa” on Alnus rugosa collected by him on April 2, April 22, 
May 2, Ma}’ 20, July 8, and August 14. In the first two of these 
collections only a few verj’ short tongues were evident and the 
fungus was immature. Doctor Jenkins suggested (in a letter of 
April 9) that the overgrowths were from enlarged ovaries rather 
than from bracts. This is true of the earliest outgrowths observed 
but in the material collected April 22 and later, as well as in the 
specimens discussed above, both ovaries and bracts were enlarged. 
Contiguous bracts and ovaries may show tongues. 

In the collection of April 22 the tongues were 2-3 mm. long, and 
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a few mature asci were present, measuring 26-33[«. X 7-10 [j., stalk 
cells lO-lSiA X 8 - 10 ( 1 . In the collection of Maj' 2, the tongues were 
5-10 mm. long and 2-3 mm. wide. On tongues from ovaries asci 
were 13-33(1 X 7-10(1, stalk cells 18-17(i X 7-10(i; on those from 
bracts asci measured 23-40(i X 7-10[i, stalk cells 13-17(i X 7-10[i. In 
the collection of May 20 the tongues were 1 to 3 cm. long, although 
the catkins were still very small. Asci measured 26-36(i X 8-10(i, 
stalk cells 8-20(i X 8-13(i. 

It is to be noted that in the earliest collections showing mature 
asci some of these asci were large enough to be characteristic of 
Taphrina robinsoniana. Ascospores measured 4.5-5(i X 4-4.5[i and 
were frequently 4 or 6 per ascus rather than 8. In the specimens of 
May 20, eight-spored asci were more common and some asci con- 
tained blastospores. 

In the collections of Juty 8 and August 14 the outgrowths were 
long (typical of T. robinsoniana) and asci measured 26-32(x X 7-9;a; 
stalk cells 8-13(1 X 7-13(1. 

Alnits rugosa is rare in the vicinity of Ithaca but a few trees 
occur in Stewart Park along Cajniga Lake Inlet. These were vis- 
ited on May 14, 1940, when the male catkins were shedding pollen. 
A week later pollination was over although styles and stigmas were 
still evident. There was no sign of fungus attack. Observmtions 
were continued at weekly intervals and on June 23, a number of 
reddish tongues, about 2 mm. long, were seen protruding from some 
catkins. These catkins were still veiy small, about ‘‘pollination- 
size,” styles and stigmas were still evident, and the catkins were 
quite like those in the early collections received from Georgia. 

Weekly visits to these alders were continued and the gradual 
enlargement of the outgrowths watched. It became evident that 
the large “summer” tongues characteristic of T. robinsoniana are 
enlarged states of the very small early outgrowths. 

Collections were made on June 23, July 12, and August 9. On 
July 12 infected leaves were also collected. These collections may 
be summarized as follows: 

June 23, tongues 2 mm. long, asci 20-26(1 X 8-10()i., stalk cells 8-10[i. 
X 7-10(1., spores often 6 per ascus, 4.5 [jl X 4(1. 

July 12, tongues 5 mm. long, asci 26-40(1 X 8-12(x, stalk cells 8-20 (jl 
X 8-12(4, spores often 8 per ascus, 4.5-5[4 X 8-12[i, blastospores pres- 
ent. 

August 9, tongues 2 cm. long, asci 26-36(4 X 8-12(4, stalk cells 
10-17(4 X 8-12(4, spores mostly blastospores. 
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On the curled leaves collected July 12, the amphigenous asci 
measured 17-26[ji. X 7-10[i., stalk cells 7-10[jl X 7-10[x. This is in agree- 
ment with observations made on material collected at Quincy, Mas- 
sachusetts, July, 1931), by D. H. Linder. In these specimen^ asci 
from catldns mea&ured 23-40tJL X 8-12[j., stalk cells 13-20ix X 7-]3[x. 
asci from leaves 23-26[x X 7-10^; stalk cells 10-1 7 [jl X 7-1 3|;.. Evi- 
dently asci formed on leaves are regularly somewhat smaller than 
those on catkins, a fact already noted for T. robinsoniana bj" Ray 
(1. c.). 

Coincident with these observations of the fungus on Alnus rugosa, 
its development on A. incana was watched. Specimens of these 
alders growing at Ellis Hollow, near Ithaca, were inspected at fre- 
qucnl intervals beginning May 15. Collections were made on June 
22, July 15, and July 23. Ob^^ervations were as followjs: 

June 22, tongues 1-2 mm. long, a'^ci 20-33 [jl X 8-10(x, stalk cells 
8-17[r X 8-13(x, spores mostly 8 per ascus, X 4-4.5[jl. 

July 15, tongues 1 cm. long, asci 17-36 [jl X 8-10[ji., stalk cclL 8-16 [jl 
X 8-13[jl, spores 5-6[x X 4.5-5[x, mostly blastospore^. 

July 23, tongues 1-1.5 cm. long, a^ci 26-43[jt. X 10-13[jt., stalk cells, 
8-17[x X 7-10(jl, spores mostly blastospores. 

Infected leaves were collected on July 23. On these the asci were 
somewhat smaller than on the catkins. 

From these observations two conclusions are inescapable: that 
there is no morphological distinction between Taphrina robinsoniana 
on Alnus incana and on Alnus rugosa, and that Taphrina rugosa is 
a juvenile stage of T. robinsoniana, 

American collectors have been slow to recognize the identity of 
Taphrina robinsoniana and many collections have been reported as 
T. alni-incariac (Kiilm) Magn. [T. amentorum (Sadeb.) Rostr.J. 
Conners (1932) has mentioned this error in identification and has 
suggested the probability that Taphrina amentorum docs not occur 
ill eastern North America. Conners’ suggestion led to the exami- 
nation of a very large number of collections (listed above). All 
specimens proved to be Taphrina robinsoniana. Taphrina amen- 
torum on Alnus rubra has been reported from Alaska (Ray, 1939). 

45. Taphrma sadebeckii Johanson 

45. Taphrina sadchcckii Jolianson, Ofv. of K. Svensk. Vetensk. Akad. Forhandl, 

1885:29-47. 1886. 

Exoascim ahii de Barj" in Litt., in part. 

Exoascus flavus Sadebeck, Jahrb. Hamburg. Wissensch. Anst. 1:93-124. 

1884. 

Exoascus epiphyllus Sadeb. var. maculans Sadebeck, Jahrb. Hamburg. Wis- 

sensch. Anst. 8:61-95. 1890. 
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An'ornycc!. lo^quinetn Westerdorp, Bull. Acad. Roy. S(i. Lett et Beaux- 

aits Belgique 2 sei. 11:644-660. 1861, m part. 

Causing moderatc-sizod flip to 1 cm. diam.) yellow spots on 
leaves of Alms cjlutinosa Gaertn., A. hirsuia Turez., .d. hirsuta 
Turez. var. sibirica Schneid., and A. nigosa Spreng. 

Mycelium intercellular. 

Asci hypophyllous, sometimes also epiphyllous, C 3 ’lindric, rounded 
or more often truncate at the apex, often with pale yellowish epi- 
plasm, inserted in a broad stalk cell (often broader than the a«cus). 
Ascospores eight, ovate to elliptic, frequently budding in the ascus. 
Ascus emerging from the chlami'dospore (a^cogenoua cell) bi' rup- 
ture ol the chlaiuydospore wall. (Fig. 19, E. ) 

Dimensions: Of asci, 17-65[j, X 10-21ia; of stalk cells, 7-23;/. X 
13-30[i; of ascospores, -l-Gy, X 3.5-5 ia. 

Distribution: Europe, Japan. 

Material examined: Alnus glutinosa. Denmark: Jylland, Yi- 
borg, June 15, 1903, J. Lind. Germany: Brandenburg, Triglitz, 
July 20. 1903, 0. Jaap (Myc. Gcr. 172); Hamburg, Eppendorfer 
Moor, July, 1930, A. J. M. Irel.and: County Wicklow. Killa- 
dreenan House, June 22, 1935, A. J. M. Sweden: Stockholm. Lid- 
ingo, July 22, 1884, J. Erikson (F. Par. Exs. 226) ; Rydbo, Aug. 6, 
1939, A. J. M.; Statens Vaxtskydds Anstalt, Aug. 12, 1939, A. J. M. 

A. hirsuta. Gerai.any: Berlin, Sept., 1891, P. Sx’dow ihlyc. 
March. 1360). J.apan: Iwate, Mt. Himekami, June 15, 1907. G. 
Yamada (Herb. Morioka Imp. Coll. Agric. and For., as T. epi- 
phylla) ; Mt. Hayachine, June 13, 1909. id. (as T. cpiphylla). 

A. rugosa. Sweden: Stockholm, Bergianska Triidgarden, Aug. 
10, 1939, A. J. M.; ibid., Aug. 11. id.; ibid., Aug. 12, id. 

Sadcbeck reports this fungus on A. hybridu A. Br. Three collec- 
tion® so labelled were found in exsiccati: Kiiegcr. F. Sax. 70 (Kon- 
igstein, Aug.-Sept., 1904, W. Krieger), and Herb. K. Stares (Riga, 
Latvia, July 30, 1930, Gulbene. Lithuania, xAug. 30, 1931, K. Stares) . 
In these collections the host seems to be Alnvs incana, and the 
fungus Taphrina epiphylla. Occurrence of T. sadcbeckii in Russia 
on A. hirsuta var. sibirica Schneid. is reported by Jaezewski (1926). 

Of interest is the occurrence of this fimgus in Sweden on the 
American alder Alnus nigosa. The trees observed were heavily in- 
fested, indicating that if Taphrina sadebeckii were introduced into 
eastern North America a susceptible host would be waiting. 
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46. Taphrina tosqumetii (Westend.) Tulasne 

Taphrina tosquinetii (Westend.) Tulasne, Ann. Sci. Nat. 5 Ser., Bot. 5:122< 

136. 1866. 

Aficoniyces tosqmncth We'itendoip, Bull. Acad. Roy. Sci. Lett, and Beaux- 

arts Belgique. 2 Ser. 11.644-660. 1861. 

Taphiina alnitoiqua Tulasne, Ann. Sci. Nat. 5 Ser. Bot. 5:122-136. 1866, 

in part. 

Exoat^cus ahiitorquus Sadebcck, Jahrb. Hamburg Wissensch. Anst. 1:93-124. 

1884, in part. 

Exoascus alni de Bary in litt., in part. 

Taphrina media Palm Aikiv. Bot. 15:1-41. 1917. 

Deforming leaves (leaf-curl of part or whole blade) of Alniis 
crispa (Ait.) Pursh. var. mollis Fern., A, glutinosa Gaertn., and A, 
hybrida A. Br. Affecting whole shoots or shoot-systems, but not 
forming true witches^ brooms. 

Mycelium subcuticular, perennial. 

Asci amphigenous, cylindric, truncate at apex, stalk cells inserted 
between epidermal cells. Ascospores eight, often budding in ascus, 
ovate to elliptic. Ascus emerging from the chlamydospore (asco- 
geous cell) by rupture of the chlamydospore wall. (Fig. 22, B-D.) 

Dimensions: Of asci, IT-iOg. X of stalk cells, 7-17(ji X 

8-17[jl; of ascospores, 2,5-5.5p. X 2.5-5p.. 

Distribu tion : Europe. 

Material examined: A. aispa var. mollis. New Hampshire: 
Lyme Center, Holt’s Ledge, June 26, 1929, H. H. Whetzel and D. S. 
Welch (Herb. Cornell Univ. Dept. Plant Path. 17566). 

Alnus glutinosa, Belgium: Vallee de Munster (Ht. Rhin.), Aug. 
25, 1872 (Herb. Inst. Bot. Strasbourg). Germany: Brandenburg, 
between Ruhlsdorf and Marienweder, Aug. 6, 1920, H. and P. Sydow 
(Myc. Germ. 1648) ; Hamburg, Eppendorfer Moor, July, 1930, 
A. J. M. ; Thuringia, between Jescha and Berka, near Sondershausen, 
Sept. 6, 1905, G. Oertel (Myc. Germ. 492). Ireland: County 
Wicklow, Killadreenan House, June 23, 1935, A. J. M.; Killarncy, 
June 19, 1935, A. J. M. Sweden: Gota Canal near Trollhattan, 
Aug. 26, 1935, A. J. M.; RS,dmans6, July 9, 1939, A. J. M.; Tun- 
gelsta, July 13, 1939, A. J. M.; Virabruk-i-Rosslagskulle, July 18, 
1939, A. J. M. (loc. class, for T, media), 

A, hybrida, Germany: Hamburg, Eppendorfer Moor, June 9, 
1905, 0. Jaap (F. Sel. Exs. 305b). 

Palm (1917) described Taphrina media as intermediate between 
T. tosquinetii and T, epiphylla. Apparently he meant to give di- 
mensions of asci as 25-30 (jl X 10-12ijl, and they are so stated in his 
key to species, but in his species-description length of asci is given 
as 25-90 [jl. Obviously this is a typographical error; it has been pre- 
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served by later writers. Since Palm left no type specimen of 
Taphrina media and no specimen of any fungus collected by Palm 
on Alnvs glutinosa was to be found among Lagerheim^s collections, 
a visit w^as paid on July 18» 1939 to the type-locality, Virabruk. 
(This was arranged through the kindness of Dr. T. Arwidsson.) 

Virabruk is an abandoned iron foundiy, and the alders along the 
brook running through it are comparatively few, so that a thorough 
search w^as easily accomplished. The so called ''witches^ brooms’^ 
pictured by Palm (his figure 4) were easily found, appearing as 
upturned clusters of twigs at the ends of branches on the larger 
alders. They were entirely free of any fungus, and whatever their 
cause, were obviously not due to the action of any species of Taph- 
rina. Palm must have collected his fungus from the diseased shoots 
of the younger alders nearby. These shoots were attacked by Taph- 
rina tosquinetiij and this fungus was the only species of Taphrina 
to be found at Virabruk. The collection of T. tosquinetii made 
there showed asci 20-30[ji. X 8-13[jl; stalk cells, 8-17[jl X 10-13ii.. The 
asci could be considered intermediate between those of T. tosquinetii 
and those of T. epiphylla if the dimensions of those fungi as given 
in the literature were correct. If the revised dimensions of T. tos- 
quinetii (as given above) are considered, the asci clearly belong to 
that fungus. It must be concluded that Palm was in error in think- 
ing he had a new species and that the fungus he described was 
Taphrina tosquinetii. 

The fimgus on Alnus crispa var. mollis was identified by Dr. A. E. 
Jenkins as Taphrina media Palm. A letter from Prof. H. H. Whetzel 
to Dr. C. L. Shear is enclosed with the specimens in the Cornell 
Herbarium. This states: '^The effect on the plant is that of sys- 
temic invasion, a sort of witches’ broom, the affected leaves standing 
up in a staring fashion,” This description might apply to the effect 
of Taphrina tosquinetii on Alnm glutinosa. The asci of the New 
Hampshire fungus are shorter than the longest asci observed in T, 
tosquinetii, measming 16-26ix X stalk cells 8-13[x X 8-15[jl. 

The ascus emerges from the chlamydospore in the same manner as 
in T. tosquinetii. It seems better to assign this fungus to Taphrina 
tosquinetii, even though that fungus is not heretofore known from 
North America, than to erect a new species on the basis of this one 
collection. 


6-3659 
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47. Taphrina ament ovum fSacleb.) Rostrup 

Taphrina amentorum (Sadeb.) Rostnip, Vidensk. Mrddol Natiirb. Fuun. 

Kjdbenhavn. 1890:246-264. 

ExoaiiCm amentorum Sadcbcck, Sitzungsbor. Go's Bot Hambui-g 4:90 1888. 

Ascomyccs alni Berkclcj" and Broome. Ann. and Mag. Nal. Hist. 17:129- 

145. 1876. 

Exoa'^fus alnitoiquus (Tul.) Sadebcck var. alnl-incanae J. Kuhn. (Fungi 

Europaci 1616 ) 

Taphrina alni-incanae (Kiihn) Sadebeck, Jahrb. Hamburg Wissensoh. Ansfc. 

8:16-95. 1890. 

Ei'oasciis alnitorquus (Tul.) Sadebeck, Jahrb. Hamburg Wi'?bcnsch. Anst. 

1:93-124. 1884, in part. 

Exoa^cus alni de Baiy, in lilt., in part. 

Exoa,scus alni de Bai-y var. sLrohilinus Thiimen, Flora 63 :312-322, 323-332. 

1880. 

Abcomyrc^ fosqiiinctii Westend. var. strohilina Rostrup, Tidskr. f. Skov- 

biug 4:113-206. 1880. 

Cau^illg rather large (larger than those caused by T. rohinson- 
iana) tongue-like outgrowths from the female catkins of Alnus 
gliitino6a Gaertn., A. hirsnta Turez., A. hyhrida A. Br., A. incana 
Moench, and A. rubra Bong. 

Mycelhm intercellular. 

Asci cylindric, truncate at apex, lacking a stalk cell, inserted be- 
tween epidermal cells, Ascospores eight, often budding in the ascus, 
ovate to elliptic, Asci emerging from the chlamydosporc (asco- 
genous cell) by rupture of the chlamydospore wall. (Fig. 20, A-C.) 

Dimensions: Of asciy 26-53(jt. X 10-23ix ; of ascospores, 4.5-6[jl X 
4-5ii. 

Distribution: Europe, Japan, Alaska. 

Material examined: A. glutinosa. Germany: Mecklenburg, 
Warnemunde, Aug. 16, 1904, 0, Jaap. (F. Sel. Exs. 78a). 

A, hirstita. Japan: Iwate, Gomyojin, Aug. 17, 1907, G. Yamtida 
(Herb. IMorioka Imp. Coll. Agric. and For.). 

A, hyhrida. Germany: Mecklenburg, Warnemunde, Aug. 36, 
1904, 0. Jaap. (F. Sel. Exs. 78b). 

A. incana. Germany: Bavaria, Lcchufcr near Fussen, Aug. 18, 
1912, H. Sydow (Myc. Ger, 1111) ; Pomerania, Ruhgenmahdcr- 
mtinde, Sept., 1894, P. Sydow (Herb. Sydow). Poland: Pieniny, 
Aug., 1928, W. Siemaszko (Herb. Inst. Phytopath. Schol. Sup. Ag- 
ric. Varsaviensis). 

A. rubra. Alaska: Lake Pironsi Glacier, B. E. Fernow (Phan- 
erogam Herb. Cornell Univ.). 

This fungus has been widely known as Taphrina alni-incanae 
(Kiihn) Magnus. As Ray (1939) has pointed out, the first descrip- 
tion was by Sadebeck (1888) who called it Exoascus amentorum. 
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Fig. 20. Asci (X900) of A, Taphrina amentorum on Alnm glutinosa; 
B, A. mcana; C, A. hybrida; D, T. epiphylla on A. incana; E, A. incana 
f. aurea; F, G, T. epiphylla (T. klebahjii). 
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Rostrup (1890) transferred it to Taphrina, it thus becoming Taph- 
rinn amentorum (Sadeb.) Rostrup. Ray (1939) has been the first 
to record the occurrence of this fungus on the North American con- 
tinent. 

48. Taphrina epiphylla Sadebeck 

Taphnna epiphylla Sadebeck, Jahrb. Hamburg Wissensch. Anst. 8:61-95. 

1890. 

Exoaicm epiphyllua Sadebeck, Jahrb. Hamburg Wissensch. Anst. 1:93-124. 

1884. 

Taphrina sadebeckii Johans, var. borealis Johanson, Ofvers. K. Svensk 

Vetensk. Akad. Forhandl. 1885 :29-47. 1886. 

Taphrina bonalis Johanson, Bih. K. Svensk Vetensk. Akad. Handl. 13:3-28. 

1887. 

Taphnna klcbahni Wieben, Forsch. auf Geb. Pflanzenkr. und Immun. in 

Pflanzenr. 3:139-176. 1927. 

Causing witches’ brooms and (in midsummer) yellowish spots on 
leaves of Alnus incana !Moench. Leaves not thickened. 

Mycelium subcuticular, perennial. 

Asci amphigenous, broad-cylindric, usually truncate and often 
abruptly widened at the apex to a flat head, inserted in a broad 
stalk cell which may be truncate or pointed below. Ascospores eight, 
ovate to elliptic, commonly budding in the ascus. Pale yellowish 
epiplasm present. Asci emerging from the chlamydospore (asco- 
genous cell) by rupture of the chlamydospore wall. (Fig. 20, D-G.) 

Dimensions: Of asci, 20-60[i X of stalk cells, 7-20|i X 

10-30[i; of ascospores, 4-7(1 X 4-7|i.. 

Distribution : Europe. 

Material examined: Germany: Berlin, Aug., 1891, P. Sydow 
(Myc. hlarch. 3757, host given as A. hybrida but evidently A. 
incana); Hamburg, Eppendorfer Moor, July, 1930, A. J. M. (two 
collections) ; Rhine province, Westerwald, Stegskopf, July 30, 1922, 
A. Ludwig (Myc. Ger. 1956). Norway: Orkedalen, July 16, 1887, 
J. Brunchorst (Herb. Vaxtskyddsanstalt, Stockholm; host given 
as A. gkitinosa but evidently A. incana). Pol.and: Wilno, June 
10, 1928, W.; Konopacka (Herb. Inst. Schol. Sup. Agric. Varsa- 
viensis). Sweden: Jamtland, Halland, July 23, 1915, 0. Jucl; 
Lappland, Abisko, Aug. 17, 1939, A. J. hi.; ibid., Aug. 21, 1939, id.] 
Stockholm, Bergianska Tradg&rden, July 3, 1939, A. J. M. (col- 
lections on A. incana, A. incana var. monstrosa Winkl., and var. 
aurea Schelle.) 

The following were collected as Taphrina klebahnv. Germany: 
Hamburg, Eppendorfer Moor, July, 1930, A. J. M. (two collections) . 
Norway: Ulvik, Aug. 18, 1935, A. J. M. Sweden: Stockholm, Ber- 
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gianska Triidgardcn, Aug. 10-12, 1939, A. J. M. (collections on A. 
incana, A, incana var. aurea and var. moriBtroBa). 

\Yicben (1927) did not give dimensions of the stalk cells of Taph- 
rina klehahni, though from her description of the fungus it is clear 
that she recognized their occurrence. The collections from Eppen- 
dorfer Moor, Hamburg (the type-locality) were made with the 
assistance of Miss Wiebcn. 

Taphrina klebahni is evidently a late summer form of T. epi- 
phylla. The first spots appear after the leaves of the witches^ brooms 
have borne asci and ascospores have been discharged. These spots 
apparently result from infection by ascospores (or blastospores), 
and presumably the resulting mycelium may overwinter and cause 
a new wdtehe^’ broom. 

There is no morphological distinction between Taphrina epiphylla 
and T, klebahni. Both have the ^ame curious “tack-headed” asci 
and the same pale-yellowish epiplasm. In size of asci, stalk cells, 
and spores they are alike. 

Both fungi seem to have the same biologic specialization. In the 
Hortus Bergianus at Stockholm a plantation of Alnus was under 
observation during the summer of 1939. Specimens of Alniis incana, 
of A. incana var. aurea, and var. monstrosa, and of a variety with 
pendulous branches, all showed witches’ brooms of T. epiphylla 
when observed early in July, In August when most of the leaves 
had fallen from these witches’ brooms, a hea'vy infestation of IT. 
klebahni appeared on the same trees. A specimen of A. incana var. 
oxycanthoides Schotte, whose branches intermingled with a tree of 
A. incana var. aurea remained free from both fungi, as did a nearby 
tree of A. incana var. curvatipinnatijida Wittr. Specimens of Alnus 
rugosa (from North America) were heavily infested by Taphrina 
sadebeckii and specimens of Alnus cordata Desf., and A. viridis DC 
showed no signs of fungus attack. 

The spots caused by Taphrina klebahni are usually small, one- 
half to 1 cm. in diameter, but in the specimens collected at Ulvik, 
Norway, all or nearly all of the leaf was involved, and only the ab- 
sence of witches’ brooms differentiated the fungus from typical 
Taphrina epiphylla. Apparently the shoot-system w^as being at- 
tacked by way of the leaves, and witches’ brooms might be expected 
to follow. 

Wieben (1927) reported copulation of ascospores (or blasto- 
spores) for both Taphrina epiphylla and T. klebahni This phe- 
nomenon has not been observed to occur regularly in any other 
species. 
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49. Taphnna japomca Kufcano 

TiipJuiiia japonua Kuh>mo, Bol Tokyo, 19 1-5. 1905, also Ann 

M^col 3 30-31 1905 

T nlni-japonitac ISi^hida, Mnal)o Feit'^clnift Tokyo, 1911 
T muciophijlla Rav, ]\Bcolo»ia 32 155-15S 1910 

CauMDg leaf curl 5 villi thickening, affecting part or all of the 
blade, on leaver of Alnus japomca Sieb. and Zucc., and .4 ruhia 
Bong. 

Mycelium subcuticular. 

amphigenou^, broad-cylindric, rounded at the apex, Ire- 
quently liuncate at tlie base and bioadened to a one-sided foot, 
lacking a stalk cell. A^cospoics eight, globose, frequently budding 
in the ascu'^, filling it with ovate to elliptic blastosiiore'^ (Fig. 21, 
A-C.) 

Dimensions: Of asci, 33-92[i. X 13-33;j,, widening at ba-^e to 40(jl 
(if considered separately, T. japomca 4G-92[x X 23-33tiL, T. abn- 
japonicae 36-85[a X 17-28(jl, T, viacrophylla 36-86iJ* X 13-26[j.l, ol as- 
cospores, 4-5.5[iX^-5“3.5{jl, of blastospores, 2-6.5[ji.X2-5[jl. 

Distnhution: Japan, Pacific coast of North America. 

Material exammed: Alnus japonica, Japan: Fukui, Tsudogama, 
May 6, 1922, T. Asano; Ichikawa, June 9, 1907, S. Kusano; Iwate, 
Morioka, June 21, 1904, G. Yamada (as T. alni-japomcae ) ; ibid., 
July 26, 1905, id.; Tokyo, Botanic Garden, May 6, 1904, S. Kusano 
(duplicate of type of T. japonica), 

A. rubra. Alaska: June 26, 1923, J. P. Andersoii. California 
Humboldt Co., Trinidad, March 24, 1931, H. E. Parks (Herb. Univ. 
California 3592). Oregon: Tillamook Co., Siu^law National For- 
est, Hebo, May 9, 1923, J. S. Boyce (Herb. J. S. B. 1182). 

Apparently Taphrina japonica Kusano, T. alni- japonicae Nisli- 
ida, and T. macrophylla Ray arc one and the same fungus, lor 
which the name T. japonica has priority. Taphrina japonica is 
said by Kusano to form witches^ brooms, but judging from the way 
this teiin is employed by many writers his statement may merely 
mean that whole shoots and shoot-systems are affected. At any 
rate the curled leaves produced by T. alni- japonicae may well be 
due to infection by a fungus which will later induce a witches’ 
broom or deform a whole shoot (similar situations exist in Taphrina 
cerasi and other witches’-broom formers). The leaves on the Jap- 
anese specimens are not so greatly enlarged as in the American 
specimens of the fungus on Almis rubra. This may either be a host- 
effect, or a difference that would disappear if more abundant Jap- 
anese material were at hand. 
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Fig. 21. A-C, asci (X 900) of Taph/ina japomca, (B, as T. alni-japoni- 
cnc, C, as T. mnciophylla). D-H, T. occidentalis ; D, E, on Alnus rubra; 
F, A tenuifolin; G, A i>iniiata; H, A. rhomhijolia. 


mIL 
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The asci are alike in form and size. Measurements of the asoi of 
the three forms are given above. Asci of each fungus may widen at 
the base to a broad diameter of 40[jl. 

Ray (1. c.) states that in Taphrina japonica '‘the basal portion 
of the ascus is rounded and not widened as is often the case of the 
asci on the leaves of A. rubra.^^ Actually the asci of Taphrina jap- 
onica, of T. alni-japonicae and of the fungus on Alnus rubra are 
alike. They may be rounded at the base, or truncate and widened, 
the widened poition often taking the form of a bilateral or unilat- 
eral foot. Since there are no morphological differences between 
these three fungi they are hereby declared sjmonymous as Taphrina 
japonica Ivusano. 

The fungus deforming the leaves of Alnus rubra had been de- 
scribed and discussed (Mix, 1939) before Ray’s description ap- 
peared, the question having been left open as to its identity with 
the two Japanese fungi. The collection designated as the type of 
T. macrophylla was not the earliest collection of the fungus, that be- 
ing the one made by Boyce at Hebo, Oregon, May 9, 1923. 

50. Taphrina occidentalis Ray 
Taphnna occidentalis Ray, Mycologia 31:56-75. 1939. 

Causing tongue-like enlargements of bracts of female catkins of 
Alnus rhombifolia Kutt., A. rubra Bong, A. sinuata Ryd., and A. 
tenuifoUa Nutt. Also causing small puffed or curled areas on the 
leaves of A. rhombifolia. 

Mycelium subcuticular. 

Asci covering surface of outgrowth, cylindric or cylindric-clavate, 
rounded or truncate at the apex, with a stalk cell that is commonly 
broader than long, truncate, rounded, pointed, or irregular below, 
seated or somewhat inserted between epidermal cells. Ascospores 
eight, round, ovate, or elliptic, frequently budding in the ascus, filling 
it with smaller ovate or elliptic blastospores. Asci emerging from 
the chlamydospore (ascogenous cellj by rupture of the chlamy- 
dospore wall. (Fig. 21, D-H, Fig. 22, A.) 

Dimensions: Of asci, 20-60pi. X 8-20tJL; of stalk cells, 5-23^ X 
7-23[jl; of ascospores, 4-6i)l X 3.5-6[Jt.; of blastospores, 3.5-5[jl X 3-4;j., 

Distribution: Western North America. 

Material examined: Alnus rhombifolia. California: Lake Co., 
Putah Creek, Sept., 1931, H. E. Parks (Herb. Univ. Calif. 3883) ; 
Monterey Co., Sur River, Aug., 1903, W. R. Dudley (Phanerogam. 
Herb. Stanford Univ.) ; Santa Clara Co., Los Gatos Creek, Oct. 11, 
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PiQ. 22. Asci (X900) of A, T, oceidentalis on Alnus rhombifolia ; 
T, tosQuinetii on A. glutinosa; C, A. crispa vax. mollis; D, the same 
showing emergence of ascus from chlamydospore; E, Taphrina viridis. 
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1902, W. R. Dudley (Phanerogam. Herb. Stanford Univ.). Ore- 
gon; Prospect, Rogue River, Aug, 7, 1929, G. D. Darker (Herb. 
Arnold Arboretum, 456 ) ; Sucker Creek below junction with Gray- 
back Creek, Aug. 14, 1929, G. D. Darker (Herb. Arnold Arboretum 
575). 

.1. nibra. British Coll'mbi.\: D’Arcy, June 28, 1931, J. R. 
Hansbrough (Herb. J. R. H. 605) ; Owl Creek, June 18, 1930, id. 
(Herb. J. R. H. 606) ; Vancouver Island, Sooke, July, 1938, Malcolm 
Wilson. C.iLiFORNiA: Mill Valley, H. E. Parks (Fungi of Cali- 
fornia 2596) ; Humboldt Co.. Sur P. 0., Aug. 3, 1903, W. R. Dudley 
(Phanerogam. Herb. Stanford Univ.); Siskij’ou Co., Klamath Nat. 
For., Deer Camp Ranger Station, Aug. 26, 1913, E. P. Mcinecke 
and J. S. Boyce (Herb. J. S. B. 278). Oregon: Corvallis, Jan. 30, 
1938, Win. Bridge Cooke; Grant’s Pass, Sept. 5, 1917, J. R. Weir 
(Herb. J. R. W. 5214. Type.) 

A. sinunta. Oregon: Government Camp, July 23, 1929, G. D. 
Darker (Herb. Arnold Arboretum 357) ; Oregon Caves, Lake Moun- 
tain Trail, Aug. 12, 1929, G. D. Darker (Herb. Arnold Arboretum 
532). 

A. temdfolia. Id.\ho: Clearwater Co., Elk River, Aug. 1929, 
E. E. Hubert (Herb. J. S. B. 2073) ; Clearwater Nat. For., Bunga- 
low Ranger Station, July 31, 1931, J. R. Hansbrough (Herb. J. R. 
H. 607) ; Crystal Creek, Aug. 2, 1934, H. G. Lachniund and J. S. 
Boyce (Herb. J. S. B. 2325). Montana; Glacier Nat. Park, Aug., 
1933, H. E. Bailey (Herb. Univ. California). Oregon: Oregon 
Caves, Head of Limestone Creek, Aug. 15, 1929, G. D. Darker 
(Herb. Arnold Arboretum 585). Washington: Walla Walla Co., 
Blue Mountain, Aug. 2, 1896, C. V. Piper (Washington Flora 401). 

On loaves of Alnus rhombifolia. California: Mendocino Co., 
May, 1939, H. N. Hansen. 

At the time of earlier publication (1939) this fungus was con- 
sidered to be a variant of Taphrina robinsoniana. Ray (1939) has 
since described it as a separate species. The asci of Taphrina occi- 
dentalis are somewhat longer and wider, and the stalk cell is wider 
than in T. robinsoniana. Taphrina occidentalis shows the further 
peculiarity (not reported for T. robinsoniana) that the chlamy- 
dospore wall breaks to allow emergence of the ascus. 

The form on leaves' of Alnus rhombifolia has stalk cells that are 
slightly wider and more rounded than in any of the forms on cat- 
kins. The ascus emerges from the chlamydospore in the manner 
typical for this species. It is not impossible that this form on 



Mix: Monograph of Genus Taphrina 


91 


leaves is a different species bnt for the time at least it seems best 
to include it in Taphrina occidental^. 

51. Taphrina viridis (Sadeb.) Maire 

Taphrina viridis (Sadeb.) Maire, Bull. Soc. Bot. France 4e aer. 10:106-176. 
1910. 

PJxaasru'i viridis Sadebeck (Jaap, Deiitsch Bot. MoiiaNchr. 19:75-76. 1901). 
Taphrina alnnM Lagorheim, Vestergren Micr. Sel. Exs. 720. 1903. 

Causing small, round, pale green or yellow spots (like those pro- 
duced by T. mdebeckii) on leaves of Almis viridis DC. 

Mycelium intercellular. 

Asci amphigenous, scattered, short-cylindric, or ellipsoidal-ob- 
long, rounded at the apex, stalk cells broad, rounded or truncate 
below, inserted. Ascospores eight, budding in the ascus, ovate to 
elliptic. Fig. 22, E.) 

Dimensions: Of asci, 20-30p. X '/-lop.; of stalk cells, T-lSp X 
S-lSp; of ascospores, 4.5-5(i. X 4-4.5p. 

Distribution: Germany, Aubtria (Brenner Post, Bad Ratzes), 
Italian Alps, Scandinavia (according to Saccardo). 

Material examined. Germ.^ny: Baden, Hollenthal, June 18, 1903, 
G. Lagerheim (Micr. Sel. Exs. 720. Type of T. alnastrv ) ; ibid., 
July, 1903, id. (Bot. Mus. Stooldiolm ) . 

This fungus is very similar to Taphrina sadebeckii but, as men- 
tioned above, Alnus viridis is clearly not susceptible to attack by 
the latter fungus, and it seems best to retain the two species as 
distinct. 

HOST INDEX TO SPECIES ON BETULACEAE 

Ahiub cri&pa (.AU.) Pursh. \ar. mollis Fein. 

Alnus glutinosa Gaertn. 

Alnus lursuta Turez. 

Alnus hirsuta Tuicz. var. sibirica Schneid. 

Alnus hybrida A. Br. 

Alnus {yicana IMoench. 

Alnus uicann Moench. var. aurea Schelle 
Alnus hicana Moench. var. monstrosa Winkl 
myonicd *Sieb. and Zucc. 

Alnus rhombijoha Nutt. 

Alnus rubra Bong. 

Alnus nigosa Spreng. 

Alnus sinuata Rydb. 

Alnus tenuifolia Nutt. 


Taphrina to'tquinetu (We^tend.) Tul. 
[ Taphrina amentorum (Sadeb.) Rostr. 
.{ Taphrina sadebeckii Johann. 

Taphrina tosquinctii (Weslend.) Tul. 
Taphrina amentorum (Sadeb.) Rostr. 
"( Taphrina sadebeckii Johans. 

Taphrina sadebeckii Johans, 
j' Taphrina amentorum (Sadeb.) Robtr. 
Taphrina tosquinetii (Westend.) Tul. 
Taphrina amentorum (Rarleb.) Rostr. 
Taphrina cpiphylla Sadeb. 

Taphrina rohinsoniana Gies. 

Taphrina epiphylla Sadeb. 

Taphrina epiphylla Sadeb. 

Taphrina japomca Kus. 

Taphrina occidcntalis Ray 
f Taphrina amentorum (Sadeb.) Rostr, 
.j Taphrina japonica Kua. 

1 Taphrina occidentahs Ray 
j Taphrina robinsoniana Gies. 

( Taphrina sadebeckii Johans. 

Taphrina occidentalis Ray 
Taphrina occidentalis Ray 
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Alnus viridib DC. 

Betula aurata Bechst. 
Betula carpatica Waldst. 

Batula crmani Chum. 

Betula Jonfinalis Saig. 
Betula fruficoba Pall. 
Betula glandulosa Michx. 
Betula humths Schrank. 

Betula intermedia Thom. 

Betula japonica Sieb. 
Betula lutea Michx. 
Betula medwed>eun Reg. 

Betula nana L. 

Betula occidcntalis Hook. 
Betula papyri f era Marsh. 

Betula pcndula Roth. 
Betula populijolia Ait. 

Betula puhescene Ehrh. 


Carpi nua betulua L. 
Carpinua carolimana Walt. 
Carpi nua oricntalis Mill. 
Cor plus amcncaua Marsh. 
Corylua heterophylla Pisch. 
Corylua ro^trata Ait. 
Corylua aieboldiana Blume 
Oatrya carpinifolia Scop. 
Oatrya virginica Willd. 


Taphrina viridia Majic 
Taphrina betulina Rostr. 

Taphrina betulina Rostr. 
j Taphrina beiulicola Nish. 

] Taphrina nana Johans. 

J Taphrina amcricana Mix 
1 Taphrina boycei Mix 
Taphrina canua Johans, 
f Taphrina bacUnobperma Johans. 

1 Taphrina carnta Johans. 

Taphrina carnca Johans. 

Taphrina bacteriosperma Johans. 
Taphrina betulae (Fkl.) Johans. 

.{ Taphrina betulina Rostr. 

Taphrina carnea Johans. 

Taphrina nana Johans. 

Taphrina nana Johans. 

[ Taphrina ameritana Mix 
\ Taphrina carnea Johans. 

Taphrina betulae (Fkl.) Johans. 
Taphnna bacttriospervia Johans. 
Taphrina betulina R-osti. 

Taphrina carnea Johans. 

Taphrina nana Johans. 

Taphrina boycei Mix 
Taphrina americana Mix 
.( Taphrina carnea Johans. 

Taphrina ftava Farl. 

Taphrina betulae (Fkl.) Johans. 
Taphrina betulina Rostr, 

Taphrina carnea Johans. 

Taphrina nana Johans. 

Taphrina flava Farl, 

Taphrina bacteriosperma Johans. 
Taphrina betulae (Fkl.) Johans. 

. Taphrina betulina Rostr. 

Taphrina carnea Johans. 

Taphrina nana Johans, 

Taphrina carpini (Rostr.) Johans. 
Taphrina auatralia (Atk.) Gies. 
Taphrina carpini (Rostr.) Johans. 

• Taphrina coryli Nish. 

Taphrina oatryae Massal. 

Taphrina virginica Sadeb. 
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IV. SPECIES ON FAGACEAE 
Fagus, Nothofagus, Castanopsis, Quercus 

Laubeii (1928) lists Taphrina jagi Lamb., as occurring on Fagxis 
sp. in North America. No specimen of such a fungus could be found 
in the Berlin Museum, whose collection Laubert used in writing his 
account of known species. When appealed to by letter in 1938 he 
was unable to recall the source of his information. Thorough search 
of the literature has yielded no other reference to such a fungus. 

52. Taphrina entomospora Thaxter 

Taphrina entomospora Thaxter, Bot. Gaz. 50:435. 1910. 

Exoascus entomosporus (Thaxt.) Saccardo and Trotter, Sylloge Fungorum 
22:765. 

Entomospora antarctica (Sacc.) Jaczewski, Pocket key for the determina- 
tion of fungi. Part I. Exoascales. Leningrad. 1926. 

Causing yellowing (without enlargement or thickening) of leaves 
of Nothofagus antarctica Oerst. All the leaves of a shoot may be 
attacked. 

Mycelium subcuticular. 

Aset hypophyllous, subcylindric, rounded or subtruncate at the 
apex, provided with a stalk cell which is usually broader than the 
ascus. Ascospores eight, described by Thaxter as bearing appen- 
dages of two orders. 

Dimensions: Of asd, 36-53iJi X 10-17(j.; of stalk cells, 10-13[). X 
17-23it (Thaxter reports asci 55-60n X 13-15jt, perhaps including 
the stalk cell in his measurements); of ascospores, 3.5-6ii X 2-4.5ij.; 
of blastospores, 10-23^. X 0.5-1.0ia. (Thaxter reports ascospores as 
9-lOp, X 3-4 ;a, with terminal appendages 8-12[j, X 3-5[iL, subterminal 
appendages 15-25g. X 0.8^,.) (Fig. 23, A.) 

Distribution: Patagonia. 

Material examined: Chile: Puntas Arenas, Feb., 1906, R. Thax- 
ter (Type). 

Perhaps the portion of material examined was not so favorable as 
that studied by Thaxter. Many asci were old and empty. Only a 
few appendaged spores were seen, and these were not so beautifully 
regular as those seen by Thaxter. The appendages looked like nar- 
row elongate buds, and many asci contained numerous filiform blas- 
tospores. Most ascospores observed were elliptic, and either lacked 
appendages or bore one or more short, narrow buds. 
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Fig. 23. Asci A, Taphnna entomonpora ; B. T. kusanoi; C, T. 
castanopsidis. D, outlines of asci and ascus-bases of T. caerulescens on 
Qucicw gamhchi; E, Q. mongolica; F, Q. prinoiJes; G, Q. utahensis. 
AU X900. 
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53. Taphrina ca6tar}opi>i(lis Jenkins 
Taphiina ca$tanopsidis Jenkins, Mycologia 28:31-34 1936. 

Causing convex-concave spots on leaves of Casta7iop6is chryso- 
phylla DC. 

Mycelium intercellular. 

.4, sc/ very long, cylindrio, narrow, rounded at the apex, narrowed 
at the base into one or more short rhizoidal extensions, insei^ted be- 
tween epidermal cells, no stalk cell present. Ascospores round, 
eight, budding in the ascus and filling it with smaller ovate to ellip- 
tic blastospores. 

Dimemions: Of asci, 80-165 jjl X of ascospores, diameter 

up to 10(x (according to Jenkins) ; of blastosporesj 3-5ijl X 1.5-2. 5[jl. 
(Fie. 23, C.) 

Distribution: California. 

Material exainined: California: Calavera«! Co., Dorrington, 
Aug. 16, 1934, J. S. Boyce (Herb. J. S. B. 2287) : region of the upper 
Sacramento, July 24-Aug. 10, 1894, Sisson (Plants Univ. Calif., 121 
Fungi of Calif, as T. castanicola E. and E. n. bp.) ; Siskiyou Co., Mt. 
Shasta, Aug. 30, 1937, Wm. Bridge Cooke. 

54. Taphrina kusanoi Ikeno 
Taphiina kusanoi Ikeno, Flora 92:1-31. 1903. 

Causing small (up to 1 cm. diam.) convex- concave spots on leaves 
of Castanopsis cuspidata Schottky (Pasania cuspidata Oerst.). 

Mycelium intercellular. 

Asci hypophyllous, cylindric, rounded at the apex, often widened 
at the base, or provided with a distinct foot, lacking a stalk cell. 
Ascospores not observed, asci filled with round, ovate, or elliptic 
blastospores, some of them very small. (Fig. 23, B.) 

Dimensions: Of asci, 36-80[je. X 12-20[ji. (102-117(j. X 13-19[jl ac- 
cording to Ikeno) ; of blastospores, 2-5 \l X 2-3pL or very minute. 

Distribution: Japan. 

Material examined: Japan: Idzen, Atanei, April 13, 1895; Mt, 
Tsukuba, May, 1900, Kusano; ibid., June 19, 1929, id.; Tokyo, 
Saginomiya, June 19, 1903, Y. Shibasaksi (Herb. Morioka Imp. 
Coll. Agric. and For.) . 

If this species actually possesses asci of the size given by Ikeno, 
the possibility of its synonymy with Taphrina castanopsidis may 
arise. However, in specimens examined the a^^ci were definitely 
shorter than those of T. castanopsidis and the expanded foot of the 
ascus is a distinguishing feature. 
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55. Taphrina caerulescens (Desm.) Tulasne 

Taphrina caerulescens (Desna.) Tulasne, Ann. Sci. Nat. 5e Ser. Bot. 5:122- 

136. 1866. 

Ascomycfs caerulescens Desmazioros, Ann. Sci. Nat. 3e Scr. Bot. 10:342-361. 

1848. 

A. ahdaceus Thiimen, Verhandl. K. K. Zool. Bot. Ges. IVien. 29:523-524. 

1880. 

A. exleusus Peck, New York State Mus. Nat. Hist. Ann. Kept. 39:30-70. 

1886. 

A. ruhrohrunneus Peck, New York State Mus. Nat. Hist. x\nn. Kept. 40:39- 

77. 1887. 

Causing small to large, convex-concave, slightly swollen spots or 
blisters on leaves (occasionally defonning the whole leaf, but not 
forming true witches’ brooms) on many species of Quercus. (A 
complete list, as far as known, is given below.) 

Mycelium intercellular. 

Asci epiphyllous or h^-pophyllous, very variable in size and shape, 
cylindric or clavate, usually rounded at the apex, at the base blunt, 
rounded, or truncate, and seated or slightly inseited; or else wedge- 
shaped, pointed, or with rhizoidal appendages, and more or less 
deeply inserted between epidermal cells. Stalk cells lacking. Asco- 
spores rarely seen, asci filled with round, ovate, or elliptic blasto- 
spores. (Fig. 23, D-G, Fig. 24, 25.) 

Dimensions of asci in microns 


Quercus acutissima Carruth 50- 92 X 15-27 

Quercus agrijolia Nee 46- 68 X 15-19 

Quercus alha L 49-103 X 15-34 

Quercus borealis Michx 46- 76 X 15-30 

Quercus cerris L 30- 72 X 11-23 

Quercus cinerca Michx 42- 68 X 15-23 

Quercus coceijera L 46- 84 X 11-27 

Quercus coccinca Muench 68-118 X 13-30 

Quercus crispula Blume 46- 92 X 14-23 

Quercus den fata Thunh 57- 84X 13-22 

Quercus douglnsii Hook, and Arn 65-118 X 19-28 

Quercus ellipsoidalis Hill 57-104 X 15-30 

Quercus jruticosa Brot 38- 65 X 11-19 

Quercus gambelii Nutt 53- 83 X 20-27 

Quercus geminata Small 75-120 X 15-27 

Quercus georgiana Curtis 49- 84 X 19-30 

Quercus ilicifolia Wangh 46- 84 X 15-27 

Quercus imbricaria Michx 49- 91 X 11-30 

Quercus kelloggii Newb 65-106 X 19-27 

Quercus laurifoHa Michx 67- 95 X 15-27 

Quercus lobata N4e 50- 87 X 17-23 

Quercus macrocarpa Michx 38- 76 X 15-27 

Quercus marilandica Muench 53-103 X 11-26 

Quercus maxima Ashe 46- 95 X 13-30 

Quercus mirbeckii Dur 46- 84 X 19-27 

Quercus mongolica Turez 76-109 X 20-26 

Quercus nicrra L 60-102 X 1^-34 

Quercus palustris Moench 58- 84 X 19^27 


7 — 3659 
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Qucicu’^ pkeUos L 46- 76X11-19 

Quftcas pnnotdes L 32- 68X 18-22 

Quo'ciui piihcscrns Willd. (Q. laHU(ji)tou) 43- 84 X lo-27 

QuciLiiH rubia L 57- 99XU-25 

Qiccicus lohur L 50- 84 X 19-25 

Qucicils ii(riata Thunb 61- 92X 18-30 

Qucicus scssiliflora Sali^^b 46- 72X 15-27 

f>teUiita Wangli 57- 80 X 15-27 

Qiicrciis^ unduhtn Ton* 38- 84 X 15-27 

Qu< icui^ utaht hsis- Rydb 40- 73 X 20-27 

Qudcu^ velutnia Lam 49- 95X 15-27 

Quocus virginmyia Mill 68- 95X 15-23 


Ascup-f^ize limits for all knoini host-species; 30-120[i X ll-34(>.. 
Material examined: Qnercus aciitimma. Japan: Iwatc. Mizu- 
yama, July 25. 1927, K. Toga'^hi (Herb. K. T. 2899) ; ibid., June 16, 
1932, id. (Herb. IMorioka Imp. Coll. Agric. and For.). 

Q. agrifolia. C.alifornia: Monterey Co.. April. 1938. H. Earl 
Thomas; ibid., June 16, 1932, H. N. Hansen. 

Q. alba. MAfis.i,CHrsETT&: Waltham, June 20, 1935. D. H. Lin- 
der. Ne'W York: Ithaca, 1938, W. W. Ray. Yieuiniv; Victoria, 
June 9, 1936, S. A. Wingarcl. 

Q. borealis. CoNNECTicri: East Granbj", July 4, 1934, H. G. 
Eno (H. S. D.A. For. Path. 81724). Massachusetts: Petersham, 
July 26, 1928, J. S. Boyce (Herb. J. S. B. 2028). Miciiig.vn: Huron 
Co., Sand Point, near Bayiwrt, July 4, 1938, E. A. Bessey. New 
Hampshire: Conway, Juno 8, 1921, P. Spaulding (For. Path. 
45371). Tennessee: Great Smoky Mts.. Nat, Park, Rich Mt., 
June 24, 1934, L. R. Hesler. 

Q. cerris. Algier; Guide, Kofouri, Sept. 16, R. Ivlaire and M. 
Pettitmengin (Miss. Bot. Or. 1906) . Italy: Mt. Penicc, Vocarezza 
(Cav. F. Longob. Exs. 73a); Ponte Orgauasco (Cav. F. Longob. 
Exp. 73b I . 

Q. cinerea. North C-uiolina: Aiken, 1878, H. W. Ravcnel 
tThiim, Myc. Univ. 2065 ) . 

Q. coccifcra. Algier: ^Marabout de Sidi-Youssef, Bouzaria, May 
8, 1913, R. !Maire (Myc. Bor. Afr.). Fr.ance: Hyeres, June 16 
(Rab.-Wint. F. Eur. 3537). Greece: Mt Ypsili-Keiyphi, near 
monastery Renive, July 12, 1906, R. Maire (Miss. Bot. Or. 240). 
Morocco: Cap Spartel, April 26, 1924, R. Maii’e (Champ. Afr. 
Nord. 8403). 

Q. coccinca. Geohgla: Athens, May 14, 1936, J. H. Miller. 
Michigan: Huron Co., Sand Point, near Bayport, July 4, 1938, E. 
A. Bessey. New York: Ithaca, South Hill Marsh, June 26, 1940, 
A. J.M. 
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Qd^ntala Oslcllaia 0.robur Ophellos 0-s?55iliflord 



Oundulaia Odsri^olia 0<J!ba O-cinma O-frufticosa 


I'’i(] 25. Asci and ascns bases (XSOO) of Taphrina caerula^cbn^. on 
species of Qucicus. 
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Q. dentata. Saskatchewan; Indian Head, July 25, 1935, B. J. 
Sollano (Herb. Univ. Toronto) . 

Q. douylasii. Califoenia; Lake Co., May 3, 1936, H. N. Han- 
sen. 

Q. ellipsoidahs. Wisconsin: Lyndon Station, July 4, 1917, J. J. 
Davis (Herb. Univ. Wisconsin). 

Q. fruticosa. Lusitania: Coimbra, summer 1879, A. F. Moller 
(Myc. Univ. 1553). 

Q. gambeln. Wyoming: Medicine Bow Nat. For., Hayden Divn., 
Sandstone Ranger Sta., July 13, 1939, W. G. Solheim. 

Q. geminata. Noeth Caeolina: May, 1936. R. F. Poole. 

Q. georgiana. Geoegia: Stone Mt., April 26, 1925, J. H. Miller 
(.Herb. Univ. Georgia) . 

Q. ilicifolia. New Hampshiee; W. Ossipce, July 19, 1910, W. G. 
Farlow (Farl. Herb.). New Yobk: Sam’s Point, Aug., J. Dearness 
(Herb. J. D.). Vibginia: Bald Knob, July, 1918, G. H. Chapman 
(Herb. Mass. Agric. Coll. 2486). 

Q. inibricaria. IMissouei; Perryvalc, C. H. Demetrio (Rab- 
Pazsch. F. Eur.) . Noeth Caeolina: Greensboro, June, 1934, A. F. 
Thiel; ibid., spring 1934, E. M. Martin. 

Q. kelloggii. Califoenia: Lake Co., May 3, 1936, H. N. Hansen. 
Q. laurifolia. Floeida; Gainesville, IMay 20, 1935, G. F. Weber; 
ibid., April 28, 1941, id. 

Q. lobata. Califoenia: 1935, H. N. Hansen. 

Q. macrocarpa. Albeeta: J. Dearness (Herb. J. D.). Iowa: 
W. Okeboji, June 19, 1932, G. W. Martin. Kansas: Hays, June 
6, 1930, E. Bartholomew (N. A. F. 10957, as T. extensa) ; Lawrence, 
Haskell iMeadow, May 14, 1946, A. J. M. Wisconsin: Granville, 
Julj' 17, 1867, 1. A. Lapham. 

Q. marilandica. Kans.vs: Baldwin, June. 1933, A. J. M.; ibid., 
June 2, 1936, id.; ibid.. May 31, 1937, id. Missouei: Bagnell Dam, 
Osage Beach, Jime 3, 1937, A. J. M.; Seligman, July 12, 1922, R. P. 
White. Tieginla: Princess Anne Co., May 18, 1926, H. T. Cook. 

Q. maxima. Connecticut: Collinsville, Aug., 1937, A. J. M.; 
New Haven, June 23, 1928, id.; ibid., June 30, 1928, id. Geoegia: 
Athens, May 14, 1936, J. H. Miller; Experiment, May 18. 1936, J. L. 
Weimer. hlAiNs: Kittery Point, June, 1899, R. Thaxter (Farl. 
Herb.). Massachusetts: Amherst, Aug. 19, 1937, A. J. M.; Man- 
chester, Sept. 4, 1928, R. J. Eaton (For. Path. 45878) ; Sunderland, 
Aug., 1934, R. H. Thompson. New Hampshiee: Canaan, Sept. 23, 
1931, E. D. Farnsworth (For. Path. 51682). NewYoek: Columbia 
Co., near Hudson, Aug., 1919, A. J. M.; Ithaca: Fall Creek Ravine, 
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near Beebe Lake, June 27, 1940, id.; Poultry Woodlot, Aug. 18, 
1929, D. S. Welch (Herb. D. S. W. 819) ; Klinewoods Road, June 21, 
1940. A. J. M. ; Sandlake, Sept., 1886, C. H. Peck {Type of T. rubro- 
brunnea) . Ontaeio: Muskoka, Muldrew Lake, July 31, 1936, D. S. 
Welch (Herb. D. S. W. 1286) . North Carolina: 1937, J. N. Couch 
(Herb. Univ. North Carolina, 10724). Tennessee, June 20, 1937, 
C. D. Sherbakoff. Wisconsin: June 2, 1913, J. J. Davi's (Herb. 
Univ. Wisconsin) . 

Q. mirbeckn. Morocco: Janger a Agla, April 25, 1924, R. IMaire 
(Champ. Afr. Nord. 8404) . 

Q. mongolica. Russia: Nyushno-Yssj’riiskii Krai, June 13, 1912, 
N. Naumov (Herb. Sydow). 

Q. nigra. Al.abama: Auburn, IMay 8, 1890, G. F. Atkinson 
(Econ. F. 180) . Florida: Gainesville. April 28, 1941, G. F. Weber. 
Massachusetts: Melrose, June 16, 1936, R. H. Thompson. North 
Carolina: Durham, F. A. Wolf (Herb. Univ. Tennessee 9978), 

Q. palustiis. Georgu: Athens, May 14, 1936, J. H. Miller. 

Q. pedunculata. Germany: Schleswig-Holstein, Island Sylt, 
Lomsenhain, near Westerland, May 8, 1911, H. and P. Sydow 
(Myc. Germ.). 

Q. phellos. Alabama: Auburn, May 8, 1890, G. F. Atkinson. 
North Carolina: 1938, F. A. Wolf. 

Q. prinoidei,. Kansas: Vinland, Violet Hill, May 14, 1946. A. 
J. Mix. 

Q. pubescens. Austria: Kaltenleutgeben, Aug., 1879, Thiimen 
(Myc. Univ. 1554, as Ascomyces alutaceus). Italy: Verona, Tre- 
gagno, autumn 1906, C. Massalongo (Myc. Ital. Exs. 1678). 

Q. robur. Ireland: Glengariff, June 18, 1935, A. J. M. 

Q. rubra. Alabama: Auburn, ^lay 13, 1890, G. F. Atkinson 
(Econ. F. 185). North Carolina: Durham, June, 1935, F. A. 
Wolf. 

Q. sessiliflora. Italy: Florence, Vallombrosa, spring 1898, F. 
Cavara (Myc. Ital. 534). Montenegro: Savnitz, Sept. 30, 1911, E. 
Vlack (BubakHerb.). 

Q. stellata. Illinois: Mount Vernon, Aug. 6, 1937, G. H. Boewe. 
South Carolina: Clemson College, June 15, 1935. 

Q. undulata. Colorado: Mancos, June 22, 1898, Baker, Earle 
and Tracy (Farl. Herb.) ; Ouray, July 4, 1907, Clements (Crypt. 
Form Colo. 527). 

Q. utahensis. Colorado: Glenwood Springs, Aug. 20, 1941, A. 
J.M. 
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Q. velutina. Arkansas: Fayetteville, May 21, 1935, J. C. Dune- 
gan. Connecticut: Collinsville, Aug. 17, 1937, A. J. M.; New 
Haven. June 24, 192b, id.; New London, June, 1886, W. G. Farlow 
(Fai'l. Herb.). Mass vciil setts: Hamilton, July, 1927, P. Spauld- 
ing (For Path. 16130) ; Middlesex Fells, A. B. Sej'mour; Pigeon 
Cove, July 28, 1890, id. (Eeon. F. 184b). Mississippi: Starkville, 
INIay 10, 1890, S. M. Tracy (Econ. F. 184a). Missouri: Camden- 
ton, June 3, 1937, A. J. M. West Virginia: hlonongahela Co., near 
Lake L 3 mn, July 12, 1935, C. R. Orton. Wisconsin: Avoca, July 
18, 1923, J. J. Davis (Herb. Univ. Wisconsin). 

Q. virginiana. Virginia: Princess Anne Co., Maj’ 21, 1935, H. T. 
Cook; ibid., Maj’ 18, 1936, id. 

Besides the hosts listed above T. caerulescens is reported on: 
Qvcrcus armeniaca Kotsch in the Caucasus (Jacsewski) ; Q. aiis- 
trina Poplandlle, Mississippi, Aug. 7, 1925, J. L. Weimer; Quercus 
conjerta Kit., Romania (letter from Savelescu, 1939) ; Q. gmnisonii, 
North Cheyenne Canjmn, Colorado, July, 1895, L. H. Pammel. 

The above account of Taphrina caerulescens is taken from the 
paper by Mrs. Thompson (1940) with a few emendations and 
studies of additional species by the writer, and Figures 24 and 25 are 
copied from her illustrations. 

Since the chief point of distinction between Taphrina caerulescens 
and T. hruchii (see below) lies in the fact that the latter forms 
witches’ brooms, a collection in the Farlow Herbarium becomes in- 
teresting. It is labelled: “Taphrina on red oak, Kittery Point, 
Maine, June, 1899, Thaxter.” Enclosed is a slip of paper with the 
notation, apparently by Thaxter: “T. kruchii.” 

The specimens show' clusters of diseased leaves arising in some 
cases from the ends of twigs, in some cases from axillary buds. All 
leaves are reduced in size and deformed throughout the whole blade. 
No adventitious buds are present and in spite of their suggestive 
appearance the structui’es are not true witches’ brooms. The asci 
conform to those of Taphrina caerulescens on Quercus maxima. 

56. Taphrina kruchii (Vuill.) Saccardo 

Taphrina kruchii (Vuill.) Saccardo, Sylloge Fungorum 10:68. 

Exoascus kruchii Vuillemin, Rev. Mycol. 13:141-142. 1892. 

Causing pronounced witches’ brooms with negatively geotropic 
curvature of twigs, on Quercus ilex L. 

Mycelium intercellular. 

Asd hjiKiphyllous, cylindric to clavate, rounded at the apex. 
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Fig. 26. Asci (X900) of A, Taphriua l-ruchii; B. T. ulmi; C. T. celtis 
on Celtis australis; D, C. toumejortii; E, Taphrina bvllata. 
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without stalk cell. Ascospores eight, asci usually filled with elliptic 
or rod-shaped blastospores. (Fig. 26, A.) 

Dimensions: Of asci, 40-100[i X 15-25(i; of ascospores, 4|ji. diam. 
(Vuillcmin) ; of blastospores, 2.5(1 X 2(1 (Vuillemin) ; of rod-shaped 
blastospores, 8 - 10(1 X 1.5-2(a. 

Distribution: Mediterranean area. 

Material examined: Algieb: between Babor and Tababor, hill 
“Tizi n’ Souk,” May 7, 1912, R. Maire (Myc. Bor. Afr. 98, asci not 
found). Coesica; Zuza, Sept. 6, 1901, R. Maire (Micr. Rar. Sel. 
662). Italy: Cagliari, Sette Fratella, July, 1900, Cavara (Myc. 
It. 687). Saebinia: Mt. Gennargentii, Aug., 1902, A. Firoi (Myc. 
It. 1517). Sicily: Albano, June 2, 1914, P. Baccoirini (Herb, R. 
Mus. Florence) . 

This fungus, whose asci conform to those of Taphrina ca^rules- 
cens, is retained as a separate species because of its habit of forming 
witches’ brooms, and its probable (though unknown) biological 
specialization. 

The specimen (mentioned above) from Albano, Sicily, obtained 
on loan from the herbarium of the Royal Museum, Florence, is of a 
large witches’ broom with many crowded adventitious shoots. The 
twigs show negative geotropic curvature, and the leaves are dwarfed 
and completely deformed by the fungus. 

HOST INDEX TO SPECIES OF TAPHRINA ON FAGACEAE 
(Exclusive of Taphrina caerulescens) 

Casianopsis chrysophylla DC 

Taphrina castanopsidis Jenkins 

Casianopsis cuspidata Schottky 
Taphrina kusanoi Ikeno 

Nothofagvs arUarctica Oerst. 

Taphrina entomospora Thaxt. 

Quercus ilex L. 

Taphrina kruchii Vuill. 
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IV. SPECIES ON URTICACEAE 
Uhnus, Celtis 

57. Taphrina ulmi (Fkl.) Johanson 

Taphrina ulmi (Fkl.) Johanson, Ofvers K. Svensk. Vet. Akad. Forhandl. 

1885:20-47. 1886. 

Exoascus ulmi Fuckel, Jahrb. Nassau. Verein. Naturk. 27 and 28:1-99. 

1873 and 1874. 

Exoascus campestris Saccardo, Michelia 2:30-135. 1892. 

Causing small, yellowish to brown, unthickened or slightly puffed 
spots on leaves of Uhnus data Michx., 17. americana L., U. fulva 
Michx., 17. glabra Huds., U. laevis Pall., C7. montana Vith., U. 
carpinijolia Gleditsch var. suberosa (Moench.) Rehd. 

Mycelium subcuticular. 

Asci hypophyllous or sometimes epiphyllous, cylindric or ellipsoid, 
rounded at apex, with a broad stalk cell. Ascospores eight, round, 
ovate, or elliptic, often budding in the ascus. (Fig. 26, B.) 

Dimensions: Of asci, 10-29(i. X 7-15(1; of stalk cells, 6-10|i X 
8 - 22 ( 1 .; of ascospores, 3-6(j. X 3-6(j.. 

Distribution: Europe, North America. 

Material examined: Ulmus alata. Alabama: Tuskegee, March 
29, 1897, G. W. Carver (Ellis Herb.) . Arkansas: near Fayetteville, 
May, 1941, received by J. C. Dunegan. 

U. americana. Quebec: Duchesnay, 1935, R. Pomerleau; ibid., 
June 12, 1941, id. 

U. fulva. Kansas: Baldwin, June 15, 1947, A. J. M. Virginia: 
Blacksburg, June, 1932, S. A. Wingard (U. S. D. A. Path, and Myc. 
Coll. 66890). 

U. glabra. England: Kent, H^y Hatch. July 10, 1935, A. J. M. 
Poland: Pulawy, May 20, 1927, W. Siemaszko (Herb. Inst. Phyto- 
path. Schol. Sup. Varsanensis) . Sweden : Uppsala, June, 1885, C. J. 
Johanson; Skane, Pelshult, Aug., 1896, G. Lagerheim. 

U. laevis. Germany: Saxony, between Schmilka and Hermskret- 
chen. May 26, 1899, W. Krieger (F. Sax. 622). Holland: Peters- 
berg, near Maastrecht, Aug., 1885, P. Magnus (Rehm. Asco. 869) . 
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58. Taphrina celtis Sadebcck 

Tnphihm cellh Sadcbeck, Jahrb Hamburg. Wissensch. Au'it. 8:61-95. 1890, 
Emai,cm ceUidii (Sadeb.) Sacrardo, S.vlloge Fungoium 10.69 
E. ncmdiac Pa^‘'er , Atti. R. Accad. Lincci, Ser. 4, 6:457-470. “1889” (1890). 

Causing .small roundish, gray to brown, very slightly thickened 
spots, apparent on upper surface only, on leaves of Celtis australis 
L., and C. tournefortii Lam. 

Mycelium subcuticular. 

Asci hypophyllous, cylindric to ellipsoid, rounded at the apex; 
stalk cell flattened, sometimes broader than the ascus. Ascospores 
eight, round, ovate, or elliptic, often budding in the ascus. (Fig. 
26, C, D.) 

Dimensions; Of asci, 13-28^1 X 8-13pi,; of stalk cells, 7-10[i X 
8-13(1. (8-lOiA X 25-30',ji according to Sadebcck) ; of ascospores, 
3.5-5[j, X 3.5-4.5[ji.. 

DistriMtion: southern Europe, north Africa. 

Material examined. Celtis australis. Algiee; Sidi-Madani, 
Gorges de la Cluffa, May 4, 1913, R. Maire (Myc. Bor. Afr, 170). 
Caucasus: Tiflis, Hortus Botanicus, 1911, G. Nevodowski. 

C. tournefortii. Heezegovina: Trebinje, May 9, 1897, C. Barinitz 
(Herb. Sydow) . 

HOST LIST FOR TAPHRINA VLMI (FKL.) JOHANS 

Vlmus data Michx. 

Ulmus americana L, 

Limns carpuiiloUa Glcditoch var. subaosa (Moondi )Hi'hrd 

Vlmus jvlva Michx. 

Ulmus glabra Huds. 

llmus laevis Pall. 

Vhnus moniana With 
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V. SPECIES ON EOSACEAE 
Pyrus, fiorbv.'^, AmelancMer, Crataegus, Potentilla, Geum 
59. Taphrim bullata (Berk.) Tulasne 

Taphrina bullata (Berk.) Tula^nc, Ann. Sci. Nat., 5 Ser., Bot. 5:122-136. 

1866. 

Ascomyces bullatus Beikeley, Jour. Roy. Hoit. Soc. London. 9.48 1854. 

Exoascus bullatus (Berk.) Sadebeck, Jahrb. Hamburg. WiS'cnsch Anst. 

10 5-110 1893. 

Causing ssmall, slightly thickened, bullate, irregular brotrn spots on 
leaves of Pyrus communis L. 

Mycelium subcuticular. 

Asci hypophyllous, cylindric, rounded or truncate at the apex, 
stalk cell as broad as, or narrower than the ascus. Aseospores eiglit, 
round, ovate, or elliptic, often budding in the ascus (Fig. 26, E. ) 

Dimensions: Of asci, 23-36ii. X S-lSfi (30-40 jj, X 8-9;). according 
to Sadebeck); of stalk cells, 8-17|ji X 5-13g; of ascospores, 4.5-5.5g 
X 3.5-4.5:i.. 

Distributio7i: Europe. 

Material examined: Germ.any: Berlin, Steglitz, Aug. 18, 1887, P. 
[Magnus; Brandenburg, Tamsel Baumschulen, Aug. 26, 1904, P. 
Vogel (Myc. Germ. 391). Polajid: Zalesczyki, May 25, 1910, A. 
Wroblewski (Myc. Polon. II 54). Sweden: Uppsala: Bot. Gard., 
June 8, 1912, 0. Juel; Stockholm, Experimentalfaltet, June 28, 1939, 
A. J. M. ; ibid., July 25, 1939, id.; Vaxtskyddsanstalt, July 1, 1939, 
id.; Tungelsta, July 13, 1939, id. 

Buhr (1935) reports having seen in the Bremen Botanic Garden 
Taphrina bidlata on Pyj'us betulifolia Bunge, P. sinensis Lindl., and 
“P. sinensis X salicifolia X cotnmunis." 

Pyrus sinensis Lindl. is P. lindleyi Rehd. and on this host the writer 
(1947) has described a new species Taphrina orientalis (see below). 
Buhr (1. c.) also states that T. bullata occurs at Corte’ in Corsica on 
P. amygdaliformis Vill. The fungus is also reported by Tai (1937) 
as occurring on P. montana Nakai, at Port Arthm:, Dairen. The re- 
port by Rostrup (1890) of Taphrina bullata as occurring at Viborg, 
Denmark, on Chaenomeles lagenaria Koidz. (Cydonia japonica) is 
in error. This specimen (obtained on loan from the Copenhagen 
Museum) is plainly Pyrus communis, though perhaps a seedling 
rather than a cultivated variety. 
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Fio. 27. Asci (X 900) of A, Taphrina orientdis; B, T. piri; C, T. aorbi; 
D, T. amelanohieri; E, T. crataegi; F, T. potentUlae. 
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60. Taphrina orientalis Mix 

Ta’phrbta orientally Mix, Trans. Kansas Acad. Sci. 50 77-S3. 1947. 

Cau«!ing small (up to 8 mm. diam.) deformed on leaves of 
Pyrus Imdleyi Rehd. 

Mycelium subcuticular. 

Asoi hypophyllous, cylindric, lacking a stalk cell, seated on the 
epidermis. Ascospores eight, frequently budding and filling the 
ascus with blastospores. (Fig. 27, A.) 

Dimensions: Of asci, 22-46iJt. X 8-17ijl; of ascospores, 4-6[jl X 

Distribution: Japan. 

Material examined: Japan: Pref. Iwate, Morioka, May 30, 1908, 
G. Yamada (Received from K. Togashi.) . 

61. Taphrina pin Kusano 

Taphrina piri Kusano, Bot. Mag. Tokyo 19:1-3. 1905, and Ann. Mycol 

3:30-31. 1905. 

Exoaacus pin (Kus.) Saccardo, Sylloge Fungorum 18:197. 

Causing small, pale, bullate spots or larger curled area^ on leaves 
of Sorbus alnifolia K. Koch. {Pyrus miyabei Sarg.). 

M ycelium subcuticular. 

Asci hypophyllous, cylindric, rounded or truncate at the apex, 
occasionally broadened to a foot below; lacking stalk cells, as- 
cospores eight, round, ovate, or elliptic, frequently budding in the 
ascus. (Fig. 27, B.) 

Dimensions: Of asci, 23-42tJt. X ; of ascospores, 4-6'jl X 
3.5-5pL. 

Distribution: Japan. 

Material examined: Japan: Nikko, June 10, 1904, S. Kusano 
(duplicate of type, received from Kusano) ; ibid., id. (in Bot. Mus. 
Stockliolm) . 

62. Taphrina sorbi (Jaez.) Mix 

Taphrina sorbi (Jaez.) Mix, Univ. Kansas Sci. Bull. 24:10:151-176. 1936. 

Exoascus sorbi Jaezewski, Pocket Key for Determination of Fungi. Part 

I Exoascales. Leningrad. 1926. 

Causing small deformed spots, or leaf-curl in leaves of Sorbus 
torminalis (L.) Crantz. 

Mycelium subcuticular, 

Asci amphigenous, cylindric, rounded or truncate at the apex; 
stalk cells broad, flat, ascospores eight, round, ovate, or elliptic, 
frequently budding in the ascus. (Fig. 27, C.) 

Dimensions: Of asci, 20-40[i. X IO-IS^l ; of stalk cells, 5-7(jl X 
10-15ijl; of ascospores, 4-5ijl X •l-'l.oix. 

Distribution: Caucasus. 

Material examined*: Russia: Transcaucasia, Kahetia, 1897, A. 
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JaczcAvski (Herb. Inst. Prot. Plants, Sect. Pliytopath. Leningrad. 
Part of type). 

63. Taplmna amelanchieri Mix 

Taphi na ainelanchuri Amor. Jour. Bot 26:44-48. 1939 

Causing witches’ brooni^^ on Amelanchier alnijolia Nutt. 

Mycelium subcuticular. 

.l.sci hypopliylloU'=5, cylindric to clavate, rounded at apex; --talk 
cells variable in >ize and shape. Ascobporcs eight, round, ovate, or 
elliptic, frequently budding in the ascus. (Fig. 27, D.) 

Dimensions: Of asci, 20-34(1. X S-13y. ; of .sfai/j cells, 8-13(i. X 
6-12(1.; of ascosporcs, 3.5-5.5(i. X 3-5(i.. 

Distribution: California. 

Matejial examined: California: Shkiyou Co., Yreka, near 
Frenchtuwn, June 24, 1912, E. P. Meinecke (Type). 

64. Taphrina crataegi Sadebeck 

Tnphrma aatnegi Sadebeck, Jahib. Hambiug. Wis^sensch. An^t. 8:61-95. 

1890. 

Exoascus bidhitus (Berk ) Fkl , in part. Sadebeck, Jahib. Hambuig. Wis- 

sensch. Anst. 1:93-124. 1884. 

Exoascus cratacyi Sadebeck, Jahrb. Hamburg. Wisacnsch Aubt. 10 5-110 

1893. 

Causing leaf-curl and deforming shoots (not causing true witches’ 
brooms) of Crataegus monogyna Jaez., C. oxyacantha L., C. &an- 
guinea Pall. 

Mycelium intercellular. 

Asci hypopliyllous, cylindric, rounded or truncate at the apex, with 
stalk cell; ascospores eight, round, ovate, or elliptic, frequently bud- 
ding in the ascus. (Fig, 27, E.) 

Dimensions: Of a,sc/, 20-36(x X 3-12(x; of stalk cells, C-13[jl X 
6-13[jl; of ascospores, 4-5.5(;. X 3.5-4.5(i.. 

Distribution: Europe. 

Material examined: C. monogyna. Austria: Wienerwald, 
Huhnerberg near Baden, May, 1904, Hohnel (Rehm, Asco. 1612). 
Poland: Krakow, Raciborski (Ex. herb. A. Wroblewski). 

C. oxyacantha. Germany: Mecklcnberg, Kluschenberg near 
Stargard, June 5, 1907, P. Sydow (ilyc. Ger. 593); Saxony, near 
Leipzig, May, 1884, Pazschke and Winter (Rab.-Wint. F. Eur. 
3057.) . Poland: Fredrow, June 20, 1920, A. Wrublewski (Ex. herb. 
A. Wroblewski) . 

C. sanguinea. Russia: Smolensk, 1896, A. Jaezewski (Herb. Inst. 
Prot. Plant Sect. Phytopath. Leningrad). 

This fungus, included in Taphrina bullata by Fuckel (1873-4), 
was separated from that form by Sadebeck (1890). 
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65. Taphrina potentillae (Farl.) Johaiifcon 

7 aphuim potf'nlilhir (Fail) Johanson, Oh'ois. K. S^ cn^k. Veton^k. Akad. 

Foihandl 1885 29-47 1886 

E^ioastu^ (Iijonnaii6 (Bcik) Fkl var potoilillac Fallow, N A F. 299 

DoH'iibcd b\ Fallow, Pioc. Amer. Acad. Arts ind kSei 18:65-85. 1SS3 

TaphruHi tonntiUdhif Ro«;tiup, Bot. Tid«&'ki 14 230-213 1SS5. 

jwtmtiVfif (Farl) Sadtboek, Jaliib. Hambuig 'Wi'-^cn-cli. 

Antt. 10:5-110. 1893. 

Causing small, whitish to yellowish thickened areas on leaves and 
fctems of Geum montantuu L., Potentilla argvta Pursh., P. canaden- 
.sz.s L., P. Corsica Lebcm., P. flabellifoUa Hook., P. geoide,> L., P. 
glandidosa L., P. recta L., P. rupe^tris L., P. silve^strib Xeck., P. 
toDuentilla Schrk., P. ,silvestris Xcck. X procumhens Sibth., 
Potentilla sp. 

Mycelium intercellular. 

Asci amphigenous, formed beneath epidermis, clavate, rounded or 
truncate at tlie apex, auxins' from the cikK of intercellulai hyphae 
as though borne on a pedicel; ascospores eight, round, ovate, or 
elliptic, usually budding in the ascus (Fig. 27, F.) 

Dwicnsio7is: 01 asci, 17-58j;. X of 4-5.5 ;jl X 

3-4.5[jl. 

Distribution: Europe, eastern North America. 

Material examined: Geum niontanum. Corsica: Monte Rotondo, 
July 22, 1902, R, Maire (Ex. Herb. R. M.). 

Potentilla argutn, Connecticut: West Haven, July, 1890, R. 
Thaxter (Rel. Farl. 644). Michigan: East Lansing, June 29, 1943, 
E. A. Besscy. S^\t:den: Uppsala, June 17, 1907, 0. Juel. 

P. canadensis, Connecticut: New Haven, June 27, 1928, G. P. 
Clinton; ibid., June 30, 1928, A. J. M. M.assachu&etts : Wellesley, 
June 8, 1935, D. H. Linder: ibid., June 22, 1935, id. New Jersey: 
Newfield, Aug., 1894 (F. Columb. 408). Ohio: Warren Co., 
Foster, Alay 15, 1937, W. B. Cooke. Tennes-^ee: Elkmont, Jmie 8, 
1937, L. R. Hosier. Vermont: Griffith Shelter, Aug. 10, 1936, R. H. 
Thompson. 

P. Corsica. Corsica: Coscione near Grienza, June 7, 1901, R. 
Maire (ex. herb. R. Maire) . 

P. flabellifoUa. C.ilifornia: Mt. Shasta, South Gate Springs, 
July 10, 1947, Will. Bridge Cooke (Herb. W. B. C. 20282 ) . 

P. geoides. Si;\"eden: Uppsala, Bot. Gard., June 17, 1907, 0, 
Juel; ibid., June 16, 1916, id. 

P. glandulosa. California: Mt. Shasta, July 5, 1940, W. B, 
Cooke (Herb. W. B. C. 14626). 

P. recta. Svitjden: Glanshammar, Skafsund, Aug. 21, 1925, T. 
Vestergren. 
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P. rupestris, Germany: Bavaria, Kappellenwiese, near Gerolz- 
holen, Sept. 17, 1915, A. Vill. (Myc. Ger. 1957). Norway: Oslo, 
Bot. Gard., Aug. 21, 1031, 1. Jprstad. 

P. nilvebtrk. Germany: Brandenburg, Prignitz, Triglitz, Sept. 29, 
1898, 0. Jaap (F. Sel. Exs. 7). Poland: Krakow, Raciborski (Ex. 
herb. A. Wroblcwski), 

P.procumbens X silvestris, Germany: Schleswig-Holstein, Fohr. 
Is., Nieblum, Aug. 1, 1904, 0. Jaap (F. Sel. Exs. 7b). 

Potentilla sp. (cultiv.j. California: Berkeley, March, 1940, H. 
N. Hansen. 

HOST INDEX TO SPECIES OF TAPHRINA ON 
ROSACEAE, EXCLUSIVE OF PRUNUS 

Amelanchier alnifolia Nutt. 

Taphrina amelanchieri Mix 
Crataegus monogyna Jacz. 

Taphrina crataegi Sadeb. 

Crataegus oxyacantha L. 

Taphrina crataegi Sadeb. 

CrataegiLS sanguiuea Pall. 

Taphrina ciataegi Sadeb. 

Geum monianum L. 

Taphrina potentillae (Farl.) Johans. 

PotcniiUa arguta Pursh. 

Taphnna potentillae (Farl.) Johans. 

Potentilla canadensis L. 

Taphrina potentillae (Farl.) Johans. 

Potentilla Corsica Lebem, 

Taphrina potentillae (Farl.) Johans. 

Potentilla flahellijolia Hook. 

Taphrina potentillae (Farl.) Johans. 

Potentilla geoides L. 

Taphrina potentillae (Farl.) Johans. 

Potentilla glandulosa L. 

Taphrina potentillae (Farl.) Johans. 

Potentilla recta L. 

Taphrina potentillae (Farl.) Johans. 

Potentilla rupestris L. 

Taphrina potentillae (Farl.) Johans. 

Potentilla silyestris Neck. 

Taphrina potentillae (Farl.) Johans. 

Potentilla tormentilla Schrk. 

Taphrina potentillae (Farl.) Johans. 

Pyrus amygdaliformis Vill. 

Taphrina bullata (Berk.) Tul. 

Pyrus hetulifolia Bunge 

Taphima bullata (Berk.) Tul. 

Pyrus communis L. 

Taphrina bullata (Berk.) Tul. 

Pyrus lindleyi Rehd. 

Taphrina bullata (Berk.) Tul. 

Taphrina orientalis Mix 
Sorbus alnifolia K, Koch. 

Taphrina piri Kus. 

Sorbus torminalis (L.) Crantz. 

Taphrina sorbi (Jacz.) Mix 
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VI. SPECIES ON ROSACEAE 
Form on plttim: Pniniis 
66. Taphrina pruni Tulasne 

Taphrina prum Tula=:ne, Ann. Sci. Nat. 5 Ser. Botaniqiie 5:122-136. 1866. 

Exoascns pruni Fuckel, Jahrb. Nassau Ver. f. Naturk 23 and 24:1-459. 

1869 and 1870 

T. lO^irupiana (Sadob) Giesenhaeien, Flom 81:267-361. 1895. 

E. roUrupianiifi Sadobeck, Jahrb. Hamburg:. Wissensch. Anst. 10:5-110. 1893. 

T. insititiae (Sadcb ) Johanson, Ofvers K. Svensk. Vetensk. Akad. For- 

handl. 1885:29-47. 1886. 

E, insititiae Sadebeck, Jahrb. Hamburg. Wissen«‘Ch. Anst. 1.93-124. 1884. 

T. pruni Tul. var. divan cata Jaczewski. Pocket Key for the determination 

of fungi, Pai-t I. Exoascales, Leningrad. 1926. 

Causing deformed fruits (‘^bladder-plums/^ “plum pockets'^) and 
thickened malformed twigs often bearing curled leaves on Prunus 
cerasifera Ehrh. var. divaricata Bailey, P. domestica L., P. insititia 
L., P. spdnosa L., P. ussuriensis Koval, and Kost. 

Mycelium intercellular. 

Asci cylindric-clavate, rounded or truncate at the apex; stalk 
cell present, sometimes nearly half the length of the ascus. Asco- 
spores eight, round, ovate, or elliptic, commonly budding in the 
ascus. (Fig. 28, A-F.) 

Dimensions: Of asci, 17-53[Ji X 5-17[Ji; of stalk cells, 5-27|jl X 
4-13^^; of ascospores, 4:-!^ X 3-6[jl. 

Distribution: Europe. Japan. (North America?) 

Material examined: Prunus cerasifera var. divaricata. Russia: 
Caucasus, Suchum, April 27, 1914, W. Siemaszko; Transcaspia, 
Kopet-Dagh, Han Ailaion, May 30, 1924, Czerniakowska (det. 
Jaezewski). 

P. domestica. New Jersey: (slide in Atkinson collection). New 
York: Geneva, July 9, 1935, F. C. Stewart. Manitoba: Winnipeg, 
July 1, 1935, G. R. Bisby. Japan: Iwate, Tamayama, May 29, 
1908, G. Yamada (Herb. Morioka Imp. Coll. Agric. and For.). 
Sweden: Bohuslan, Ljings, Korsk\dken, July 15, 1888, A. G. 
Eliasson; Skfine, Bunkefio, June 10, 1884, Eriksson (on shoots), 
Sm&land, Ur&sa, Skye, June 3, 1883, Johanson (on shoots) ; Soder- 
manland, Allhelgona, Bullersta, June, 1894, G. V. Schotte. 

P. insititia (as Taphrina insititiae). Denmark: Sjaelland, Kalle- 
have. May 14, 1913, J. Lind (Micr. Rar. Sel. 1744). Germany: 
Brandenburg, Triglitz in Prignitz, May 22, 1899, 0. Jaap (F. Sel. 
Exs. 51). Hungary: Leutscho^da, Locse, June, 1891, V. Greschik 
(F. Leutschov.). 

8-3659 
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Ficj. 28. Asci (X^OO) of Taphrina pruni. A, on Prunua domestica; 
B, jP. ceraaifera var. divaricata; C, P, ui>suriensh'< ; D, P. domestica, twigs 
(as T. insititiae); E, P. spinosa, twigs; F, P. spinosQf fruits (E, F, as T. 
rostrupiana). 


<W8SS]J 
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P, sphiosa (as T. Tostrupiana ), Dalmatia: Cattara, April 1914, 
0. Jaap lEx. herb. Sydow, on both fruits and shoots). Italy: 
Florence, A^allombro>a, spring 1898. F. Cavara (Alyc. Ital. 537), 
Poland: PulaT\y, May, 1923, W. Konopacka (Herb. Inst. Phyto- 
l)ath. Schol. Sup. Varhavienbis ) . Russia: Nowotscherkassk, ]May 
2, 1911, O. Trebu (shoots). Sweden: Skdne, Kullen, Arild, July 
26, 1923, 0. Jucl (fruits and shoots). 

P. usiiuriensis. Russia: NicoEk-Ussurisk, July, 1912, X. Naumov 
(Herb. Inst. Prot. Plant. Sect. Phytopath. Leningrad). 

A portion of a specimen received from R. Maire. labelled: 
"Taphrina huititiae, Graecia, in Prnno p^endo-ainneniaca, in planitie 
Kardianos Kambros monelato-vorno inter Lidiki efc Amphissam. 
Balais de sorceres efforniat. 14 '8 R. Maire" (]Mi^«. Bot. Orient. 
1906. 268) was insufficient to allow determination of any fungus 
present. 

Reduction of tlicse various species to synonymy is based on the 
belief (borne out l)y observation of several other species of Taphrina) 
that morphologically similar fungi on the fruits and leaves of the 
same host must be the same. Further there is no clear morphological 
dibtinction between different host-forms. The dimensions of the 
various fungi, considered as separate species, are as follows: 


T. pruni on fruits of P. do7ncMica 

Asci 

Stalk cells 

23-53[i, X 5“13pi, 

11-27JJI X 5-lOyi 

T. pruni on fruits of P. ccrasijtra var. divaricata 



26-53^ X lO-lTiJi 

8-23pi X 8-12[i 

T. in.dt iliac on shools of P. domcstica 

17-33[jiX 5-10[i 

X 4-13(1 

T. in,dlitiae on shoots of P. innititia 

17-33^ X 

5-10(1. X 4-13(1 

P. rostrupiana on fruits of P. spino,sa 

26-53[iX 8-% 

8-20(1, X 5-13(1 

T. rontnipiana on shoots of P. fipino.sa 

23-33ii X 7- 8(1. 

7-12.,, X 6- 8(1. 


Taphrina insititiae has shorter asci and shorter, and more nearly 
cuboidal stalk cells (often wider than high) than T. pruni. This is 
the same sort of difference observed in other pruniculous species be- 
tween the asci formed on fruits and those on leaves. The same dif- 
ference is to be observed in Taphrina rostrupiana, which has been 
considered to be the same fungus whether occurring on fruits or 
leaves. There is fairly good agreement in ascus-size between the 
three fungi under consideration when occurring on fruits. 

The frequently noted occurrence of one of these fungi on fruits 
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only or on shoots only can be explained by the fact that conditions 
necessary to infection of both fruits and shoots may not 0 (‘cur eveiy 
season. Magnus (1894) finding plum pockets and malformed shoots 
on the same tree of Prumis domestica, and finding no distinction be- 
tween the asci from both sources suggested that the same fungus 
{T, pruni) was present on both fruits and twigs. 

67. Taphrina communis (Sadeb.) Giesenhagen 

Taphrmn communis (Sadeb.) Giesenhagen, Flora 81:267-361. 1895. 

Exoahcus communis Sadebcck, Jahrb. Hamburg. Wissensch. Anst. 10:6-110, 

1893. 

T, longpipes (Atk.) Giesenhagen, l.c. 

E. longpvpes Atkinson, Bull. Torr. Bot. Club. 21:372-380. 1894. 

T. decipiens (Atk.) Giesenhagen, l.c. 

E dec? pie ns Atkinson, 1 c. 

T. ihizipe^ (Atk) Giesenhagen, l.c. 

E. rhizipes Atkinson, l.c. 

E. decipicns Atk. var. superficialis Atkinson, l.c. 

T. mirabilis (Atk.) Giesenhagen, l.c. 

E. mirahilis Atkinson, l.c. 

E. mirahilis Atk. var. tortilis Atkinson, l.c. 

Causing deformation of fruits (“bladder plums,” “plum pockets”) 
and of twigs, sometimes w’ith curling of leaves (not witches’ brooms) 
of Pnmus americana Marsh., P. angustifolia Marsh., P. hortulana 
Bailey, P. hortulana Bailey var. mineri Bailey, P. lanata (Sudw.) 
Mack, and Bush, P. maritima Marsh., P. munsoniana Wight and 
Hedr., P. nigra Ait., P. salicina Lindl., P. umbellata Ell. 

Mycelium intercellular. 

Asci cylindric-clavate, usually rounded at the apex, stalk cell 
nan'ower than the ascus, of variable length, ascospores eight, round, 
ovate, or elliptic, frequently budding in the ascus. 

Dimensions: Of asci, 27-83(1 X 5-13[/.; of stalk cells, 6-56(i X 
3-12(i; of ascospores, 4-7[i X 3.5-5.5(j,. 

Frequently longer asci occur, projecting above the general surface 
of the hymenium; these are approximately twice the length of 
neighboring asci. Such long asci (which are normal in all other 
respects) may reach a length of 116 ( 1 . (Fig. 29, A-F, Fig. 30, A-E.) 

Distribution: eastern and middle North America. 

Material examined: Prunus americana. Aekansas; Conway, 
May 1, 1939, T. Jones ; Fly Gap (near Cass) , May 12, 1940, V. H. 
Young, Mountainburg, May 24, 1941, A. J. M. Iowa: (slides, At- 
kinson Collection, one on variety Cheney) . Kansas: Abilene, May 
22, 1926, H. W. King; Baldwin, May, 1926, A. J. M.; ibid., numerous 
collections 1925-1939, id.; Belpre, June 9, 1924, R. P. White; Law- 
rence, May 23, 1939, R. Sailer; ibid., K. U. Campus, May, 1942, 
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A. J. M.; Rockport, June, 1894, E. Bartholomew (N. A. F. 298); 
Rooks Co., May 24, 1901, E. Bartholomew (F. Columb. 1,333). 
M.issichusetts: IMorden, June 27, 1929, I. L. Conners. Micni- 
cun: Alma. June 2, 1894 (■’lido in Atkinson Collection); Forest 
Lake, .Tunc 18, 1935, 0. J. Eidc. New York: Ithaca, Ellis Hollow 
Road, June 10, 1940. A. J. M. ; ibid., .Tune 22, 1940, id. (fruits and 
shoots); locality not given (slide in Atkinson Collection, on Bald- 
win variety ) . 

As T. dccipiens. Kansas: Baldwin, IMay, 1927, A. J. M.; Stock- 
ton, June 1, 1903. E. Bartholomew (F. Columb. 1927). New York: 
Aetna, July 6. 1894 (slide in Atkinson Collection). North Caro- 
lina: Raleigh, May, 1936, R. F. Poole. S.vsk.vtchewan : Indian 
Head, Aug. 5, 1926, P. M. Simmonds (Herb. Central Expt. Famis. 
349). 

As T. decipienti var. super ficialits. New York: Aetna, July 6, 
1894 (slide in Atkinson Collection). 

As T. long pipes. Mississippi: Grand RapicU, 1898, E. J. Coler 
(Farl. Herb.). Neiv York: Danby (slide in Atkinson Collection, 
from type material) . 

P. angustifolia, as T. mirabilis. Alabama: April 28, 1892 (slide" 
in Atkinson Collection) ; Auburn, April-May, 1890-1892, G. F. At- 
kinson (Econ. F. 729). Arkansas: Fayetteville, May, 1940, V. H. 
Young; Hamburg, May, 1939, J. C. Dunegan (fruits and shoots). 
Florida: Gainesville, March 26, 1936, G. F. Weber; ibid., April 9, 
1941, id. Georgia: Athens, May 14, 1936, J. H. Miller. Iowa: 
Chicasa Co. (slide in Atkinson Collection). Kansas: 1924, R. P. 
White; Lawrence, .Tune, 1923, A. J. IM.; ibid., several coll, subse- 
quent years, id. Mississippi: Morse, May 21, 1936, L. E. Miles. 
Tennessee: Elkmont, June 13, 1937, L. R. Heeler. Virginia: 
1935, S. A. Wingard. 

As r. mirabilis var. tortilis. Alvbama: (slide in Atkinson Collec- 
tion) . Florida: Gainesville, IMarch 26, 1936, G. F. Weber. Kan- 
s.As: 1924, R. P. White. 

P. hortulana, as T. mirabilis. Arkansas: Bentonville, June, 
1907, W. A. Scott (Herb. Cornell Univ. 3502). Iowa: Cedar Rapids 
(slide in Atkinson Collection). Wisconsin: Blue River, June 9, 
1932, J. J. Davis (Farl. Herb.) . 

P. hortulana var. mineri. Iowa: 1894, A. Noe (slide in Atkinson 
collection) . 

P. lanata. Arkansas: Conway, May 1, 1939, T. Jones. 

P. maritima. Mass-achusetts: (slide in Atkinson Collection, 
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Fig. 30. Asci (X 900) of Taphrina communis. A, on Prunus mariUma 
(twigs); B, P. americana (T. rhizipes); C, P* americana (P. longipes); 
D, P. angustifolia (T. mirabilis); E, P, angustijoUa (P. 7mrabili8 var. 
toTtilis), 


Oq 
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fruits) ; Barnstable, July 13, 1939, 0. C. Boyd (fruits) ; Cape Cod, 
June 13, 1939, W. H. Tines and B. Tomlinson (fruits and shoots) ; 
Falmouth, June 22, lOlO, E. H. Thompson (fruits and shoots) ; West 
Falmouth, Jime 19, 1911, A. B. Seymour (fruits). 

P. mxmsoniana. (Cornell Univ. Herb. 4849, preserv'ed in for- 
malin) . 

P. nigra. Michigan; St. Johns, June 20, 1938, E. A. Bessey. 
New York; Ithaca, Highland Road, June 7, 1940, A. J. Eames; 
Kline Road, near cemeteiy, .Tunc 7, 1940, A. J. M.; ibid., June 8, 
1940, id.; Loon Lake, July, 1940, J. R. Stickney. Ontario; east of 
Wilcox Lake, June 14, 1936, R. F. Cain (Herb. Univ. Toronto, 
19047). Quebec; Aylmer, June 24, 1937, R. K. Eden (Herb. Cen- 
tral Expt. Farms 4614). 

P. tsalicina. Al.ab.ama; Auburn, IMay 1, 1892, G. F. Atkinson 
(apparently type of T. rhizipes, both fruit and shoot affected) ; 
ibid., May 8, 1892, id. (three slides in Atkinson Collection). Con- 
necticut; Cheshire, June, 1891, R. Thaxter (Herb. R. Thaxter 
1497). 

P. umbellata. Georgia; Stone Mountain, April 26, 1925, J. H. 
Miller (Herb. Univ. Georgia 2475). 

As far as Sadebeck (1893) distinguished between Taphrina com- 
munis and T. pruni the former had slightly smaller asci and a longer 
and narrower stalk cell. Sadebeck’s measurements are; 

T. pruni, asci 40-55iA X 8-15[t,stalk cells 10-16iJi X 8(«.. 

T. com munis, asci 30-40ii X 8^, stalk cells 15-20(ji. X 3-5^. 

Actually T. communis has longer and slightly more slender asci 
and stalk cells, the dimensions of the two species being as follows; 

T. pruni, asci 17-53ii. X 7-17(1, stalk cells 5-27(1 X 4-13(ji. 

T. communis, asci 27-83 ( 116 ) (i X 5-13(i, stalk cells 7-56[/. X 
4-lOiJi. 

The chief distinguishing feature of T. communis is the occasional 
occurrence (mentioned above) of very long asci (as long as 116[i.). 
This was observed by Robinson (1887) who spoke of it as “di- 
morphism,” describing long, slender, usually eight-spored asci, 
43-60(1 X 5-7(t; and shorter, thicker, usually many-spored asci, 
27-35iJi X 9-12(1, Robinson also states that he found the asci of his 
“T. pruni” more slender than those described by Sadebeck. Al- 
though the host is given as P. domestica it is apparent that Robinson 
was dealing with Taphrma communis. If his host-determination 
and those of others who have reported plum pockets on P. domestica 
in North America, are correct it means that P. domestica is attacked 
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by T. communis. Apparently it is not highly susceptible. “Domcs- 
tica’^ plums are chiefly cultivated in the eastern United States. 
Plum pockets on cultivated plums have been less commonly re- 
ported from that area than from the ^Mississippi Valley where 
“Americana” varieties are grown. Assuming that Taphrlna prani 
and r. communis are separate species it may be doubted that the 
former occurs in North America. Plum pockets found on “Domes- 
tica” plums in this countiw should be ascribed to Taphnna com- 
munis. 

The long asci are quite as common in the form described by At- 
kinson as Exoascus mirabilis as in Taphrina communis (in the nar- 
rower sense). Indeed the former fungus cannot in any way be dis- 
tinguished from T. communis. It deforms shoots of Pnmns angus- 
tifolia and only rarely attacks fruits. This may be due to a less 
degree of susceptibility of the fruits, or to rarity of conditions nec- 
essary for fruit infection. In eastern Kansas, Pruniis angiistifolia 
seldom bears fruit. 

That the fungus on shoots and fruits of P. angiistifolia are one 
and the same became clear from a study of the material collected 
by J. C. Dunegan at Hamburg, Arkansas. The asci were similar on 
both host organs, those from fruits measuring 33-50*^1. X with 
stalk cells 13-23[Ji X while asci from shoots were 30-46[jl X 
7-10|jl, stalk cells 13-20[jl X (As in other species asci on shoots 

are slightly smaller than those on fruits.) 

The case for synonymy of Taphnna communis and T. decipiens 
has been well presented by Ray (1939 ) who calls attention to the 
fact that asci borne on the leaves of infected shoots are somewhat 
smaller than those found on fruits. Shoot infection is, at least in 
some localities, less common than fruit infection. In the periods 
1926-1929 and 1931-1939 a stand of Pruniis americana at Baldwin, 
Kansas, was visited annually. Plum pockets occurred every season 
but deformed shoots in 1927 only.*^ It is difficult to believe that this 
single occurrence of malformed shoots in this isolated plum thicket 
was due to a separate fungus. On the other hand, the idea that con- 
ditions favoring shoot infection by the fungus (T. communis) 
known to be present, may occur but rarely is entirely credible. In the 
more humid climate of the eastern United States (Ithaca, New 
York, for example) shoot infection seems to be common. 


7, The plum thicket in question was not visited for several years after 1939, but in 1947, 
an unusually rainy spring, shoot infections (as weU as pockets) were observed to be abundant 
in all trees. Deform^ fruits and shoots were also observed near Lecompton, Kansas, on 
May 15, 1947, by R. L. McGregor. 
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Atkinson (1894) distinguished two other pocket-forming speeies 
from Tuphnna communis, namely: Exoascus longipcs, and E. 
rhizipcs. The first of these was characterized by an unusually long 
stalk cell. Asci of T. communis with stalk cells as long (Soil) as 
those described by Atkinson for E. longipcs, arc fairly common and 
have been found in many collections. Because of the variability of 
Taphrina communis from fruit to fruit of the same collection it 
would be impossible to sort out the various specimens studied into 
T. communis and “T. longipcs.'’ 

Atkinson’s Exoascus rhhipes, occurring on Japan plum, was char- 
acterized by rhizoidal extensions of the lower end of the stalk cell. 
Such rhizoidal processes occasionally occur in Taphrina communis 
on various hosts and are no more abundant in Atkinson’s type ma- 
terial of E. rhizipcs than in many other collections. 

68. Taphrina pruni-subcordatae (Zeller) Mix 

Taphrina pruui-suhcordatac (Zeller) Mix, Univ. of Kansas Sci. Bull. 24:10: 

151-176. 1936. 

Exoau'u.'s pmni-ftubcordatae Zeller, Mycologia 19:130-143. 1927. 

Causing deformed fruits (plum pockets) and thickened, mal- 
formed shoots on Primus subcordata Benth. 

Mycelium intercellular. 

Asci clavate, rounded or tnincate at the apex, provided with a 
stalk cell, ascospores eight, round, ovate, or elliptic, often budding in 
the ascus (Fig. 31, A, B). 

Dimensions: Of asci, 33-73[x X 7-12pi; of stalk cells, 7-40|j, X 
5-12[ji.; of ascospores, 4-7iJ. X S.S-bjji. 

Distribution: Rocky-Mountain and Pacific-Coast areas, North 
America. 

Material examined: C.ilifoenia; Cordelia, April 22, 1936, H. 
Earl Thomas (fruits) ; Elk Creek, May 15, 1938, id. (fruits) ; ibid. 
(a few miles distant). May 15, 1938, id. (shoots); Mt. Shasta, 
Sept, 6, 1940, W. B. Cooke (Herb. W. B. C. 14724, shoots) ; Tay- 
lorsville, April 23, 1915, J. S. Boyce (Herb. J. S. B. 285, shoots). 
Color.-u)o: Boulder, 1942, A. J. M. (fruits and shoots) ; Fort Col- 
lins, 1935, L. IT. Durrell (fruits) . 

This species is closely related to Taphrina communis. Its asci 
are usually somewhat longer and wider and the stalk cells a little 
shorter than in that species. The exceptionally long occasional asci 
characteristic of T. communis are absent. 
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Fig. 31. Asci (X900) of A, B, T. pnini-subcordatae (A, on fruits; 
B, on twigs); C, D, T, mume; E, T, deformans on Prunus communis; 
F, G, T, deformans on P. persica; H, T. inexicana; I, T, armeuiacae. 
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Foi'rns on Apricots 
69. Taphrina mume Nishida 

Taphiina mame Nishida, Miyabc Fc'NNchrift Tokyo, 1911. 

Taphnna dcjoiman^ (Berk.) Fkl. var. mincnmca Ikeno, Floia 92T-31. 1903 

Causing leaf-curl and hypertrophy of twigs of Pruniis armeniaca 
L. var. ansu Maxim., P. mandshvrica Koehne, and P. mime Sicb. 
and Zucc. 

Mycelium intercellular. 

Asci amphigenou«5 or hypophylloiis, cylindric, rounded or truncate 
at the apex, with a broad, short stalk cell; ascospores eight, round, 
ovate, or elliptic, (Fig. 31, C, D.l 

Dimensions: Of asci, 20-33^ X 8-13[j. (23-52[jl X 8-15[jl according 
to Nisliida) ; of stalk cells, T-lSpt. X S-lSpi; of ascospores, X 

Distribution: China, Japan. 

Material eccamined: P. armeniaca. Japan: Fukui, Togo-mura, 
May 18, 1922, T. Toyoda (Herb. Morioka Imp. Coll. Agric. and 
For.) 

P. mime. Japan: Hiroshima, May 7, 1930, S. Kusano; Iwate, 
Morioka, June 23, 1927, K. Togashi (Herb. Morioka Imp. Coll. 
Agric. and For.) ; ibid., June 17, 1930, G. Yamada id. 

This species was considered by Ikeno (1903) and also by Tai 
(1937) to be a variety of Taphrina deformans. It obviously is 
closely related to Taphrina deformans, and if Nishida’s measure- 
ments are correct, is not morphologically distinguishable from that 
fungus. Though it is probably identical with T. deformans, it is 
retained as a separate species pending further study. 

The occurrence of Taphrina mime on Prunus mandshurica is 
reported by Tai. No specimen has been seen by the writer. 

70. Taphrina arineniacae Georgescu and Badea 

Tapluinn armeniacac Georgescu and Badea, Analele Instilului de Cercotari 

fd Experimentatie Forestura 8:162-167. 1938. 

Causing witches’ brooms on Prunus armeniaca L. 

Mycelium intercellular. 

Asci amphigenous, cylindric-elavate, rounded or truncate at the 
apex, a stalk cell usually present but occasionally absent; asco- 
spores eight, round, ovate or elliptic. 

Dimensions: Of asci, 22-29[jl X T-lOjJi; of stalk cells, 7-10[jl X 
7-13ijl; of asci lacking stalk cells, 29-38p. X S-lOpi; of ascospores, 
4-7ijl X 4-6ijl. (Fig. 31, 1.) 
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Distribution: Rumania. 

Material examined: Twigs and leaves preserved in alcohol, re- 
ceived June, 1947, from Botanical Laborataiy, Polytechnic Insti- 
tute, Bucharest. 

Georgescu and Badea state that this fungus causes a witches’ 
broom, with negatively geotropic curvature of twigs. The material 
studied may well have been from such a witches’ broom, but this 
could not be determined with certainty. The affected leaves are 
not curled nor conspicuously thickened. 

Georgescu and Badea also describe the asci as hypophyllous and 
lacking a stalk cell. In the material studied asci were regularly- 
amphigenous, and all but a few asci possessed well defined stalk 
cells. Only by careful search could an occasional ascus lacking a 
stalk cell be found. 

71. Taphrina deformans (Berk.) Tulasne 

Taphina deformans (Berk.) Tulasne, Ann. Sci. Nat. 5 Ser. Bot. 5:122-136. 

1866. 

Exoascus deformans (Berk.) Puckel, Jahrb. Nassau. Ver. Naturk. 23 and 

24:1-459. 1869 and 1870. 

Ascomyces deformans Berkeley, Outl. Brit. Fungi. 1860. 

Taphrina amygdali (Jaez.) Mix, Univ. Kansas Sci. Bull. 24:10:151-176. 

1936. 

Exoascus amygdali: Jaezewski, Pocket Key for Determination of Fungi. 

Part I. Exoascales. Leningrad. 1926. 

Causing leaf curl and malformation of twigs of Primus communis 
Arcang. var. amoxa Schneid,, var. dulcis Schneid., and P. persica L. 

Mycelium intercellular. 

Asci epiphyllous, occasionally amphigenous, cylindric-clavate, 
rounded or truncate at the apex, provided with a stalk cell. As- 
cospores eight, round, ovate, or elliptic, frequently budding in the 
ascus. (Fig. 31, E, F, G.) 

Dimensions: Of asd, 17-56pi X 7-15ix; of stalk cells^ 6-20[x X 
5-15[x; of ascospores, 3-7pL X 3-7pL. 

Distribution: world wide, apparently coincident with that of its 
hosts. 

Material examined: P. persica. C.^lifornia: Berkeley, May 17, 

1935, Ruth F. Allen (‘‘ornamental peach”) ; Palo Alto, April 21, 
1939, R. H. Thompson (P. persica var, plena ) ; ibid., Stanford Univ. 
orchard, May 23, 1895, S. H. Burnham (nectarine). Illinois: 
Fayette Co,, May 14, 1936, G. H. Boewe; Johnson Co., May 11, 

1936, id. Kansas: Lawrence, numerous collections 1924-1939, A. J. 
M. Michigan: Ann Arbor, May 28, 1933, E. B. Mains (Herb. 
Univ. Michigan). North Carolina: May, 1936, R. F. Poole. Vm- 
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GiNLi,: Norfolk, IMay 6, 1936, H. T. Cook. Ontario: London, June, 
1692, J. Dcarnc'-'' (F. Colunib. 139). China: Kvang'-i, Long Ping 
(Ling Yuin H^cin), April 9, 1933, S. Y. Cheo (Herb. Univ. Nan- 
king). England: 1908 (material in alrohol from Royal Coll, of 
Sci., London). Jap.vn: Lvute, Kadoma, June lo, 1931, K. Toga^hi 
(Herb. Morioka Imp. Coll. Agrie. and For.) ; IMorioka, College 
Orchard, July 1, 1931; K. Togashi id. Polvnd: Piilawy, 1923, 
W. Konopacka (Herb. Inst. PliAdopatli. Seol. Sup. Agric. Varsa- 
viensis) . 

P. communis. England: specimens in alcohol received from 
Prof. W. Biwn, Royal Coll, of Sci., London. Russia: Caucasus, 
Dcrbent, June 10, 1930, A. S. Letov and L. S. Gutner (Herb. Inst. 
Prot. Plant. Sect. Phytopath. Leningrad). Scotl.\nd: Aberdeen, 
.Tunc 19, 1939, Prof. Mattheu’s; St. Andrcn’«, July, 1936, J. A. i\Iac- 
donald (in alcohol), ibid.. June 20, 1939, id. 

The form on Primus communis, whose occurrence was first re- 
corded bj' Rathay (1878), has u.«ually been considered identical 
with Taphrina dejormans. Campbell (1925) called it a varietj" of 
T. deformans, stating that its asci were without stalk cells. In this 
he was in error. The material received from J. A. hlacdonald was 
collected at St. Andrews from the tree from which Campbell ob- 
tained his specimens. This material showed typical asci with stalk 
cells. 

Jaezewski (1. c.) in describing E.voasciis amygdali stated that it 
was different from Campbell’s fungus (his statement being founded 
on Campbell’s mistaken description). Jaezewski also stated that 
the asci were regularly hypophyllous. Jaezewski’s type material 
was not obtainable but material that he had examined was re- 
ceived from K. Naumov. In these specimen^ asci were mostly 
epiphyllous but occasionally amphigenous. 

Cultures were secured in 1939 from the specimens collected by 
Matthews at Aberdeen, and by Macdonald at St. Andrews. In both 
cases the material was received in London the day following its 
collection and isolations were made in the laboratoiy of Prof. W. 
Brown of the Royal College of Science. 

Using these cultures inoculations of peach were made at Law- 
rence in the spring of 1947. The trees chosen had been planted in 
a campus nursery three years previously and had never shown any 
curl. They were sprayed with 1-50 formalin a few weeks before 
inoculation. On April 2 during a light rain, inoculum from agar 
cultures was smeared on opening buds. (Green tips were protrud- 
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ing about an eighth of an inch from these biicK and natural intec- 
tion« of unsprayed trees in the neighborhood had undoubtedly oc- 
cur! eJ during a rainy period a lew days earlier.) Several lower 
branches of one tree were inoculated with culture^ from almond, 
tho-e of tinotlier with culture^ fiom peach. Seveie curl re-ultcd 
in both trec«. It appeared later than natural curl on un-prayed 
trees and asci vere not quite mature on ]\Iay 20, though a'-ci from 
natural curl had matured as early as IMay 10. Sprayed but un- 
inoculated branches in the upper part's of the^c treet? remained free 
from curl. 

This indicate.-- that the fungus on Primus coiamvni^ i- not bio- 
logically dirtinct from the form on P. pcrsica and that the former 
should not be dirtingui«^hed from Taphrina dcforntan,> either a^ a 
separate species or a« a variety. 

72. Taphrina inexicana H. and P. Sydow 

Tapluina mrjcicaiia H. anil P Sj’dow, Ann. Mycol. 18 154-160. 1920 

Causing small witche^-’ brooms on Pninus microphylla (HBK) 
Gray. 

Mycelium intercellular. 

A>>ci hyi)ophyllou«, clavate, rounded or truncate at the apex, 
stalk cell usually narrower than the a^cus; a^cospores eight, round, 
ovate, or elliptic, small, often budding in the ascus. (Fig. 31, H.) 

Dimensions: Of asci, 22-30;ji. X 7-10|jl; of stall: cells, 8-15:1 X 
6-S[i; of ascosporcs, 3.5-4:jl X 2.o-3.5:jt., 

Distribution: Mexico, 

Material examined: Mexico, 1913, C. Reiche (Bot. jMu'^. Berlin. 
Type). 

Forms on Cherries: Microcerasus 
73. Taphrina cerasi-microcarpae (Kuschke) Laubeit 

Taphiiua cciasi-jnicrocarpue (Kuschke) Laubert, in Sorauer. Handb. 

Pflanzenkr 2:457-499. 1928. 

Exon'icus ccrabi-nucrocarpae Kuschke, Monit. Jard Bot. Tiflis 31.23-27. 

1913. 

Deforming fruits (causing ^‘pockets’') of Primus microcarpa C. A. 
]Mcy., P. tomentosa Thunb. Perhaps also deforming twigs of P. 
hmnilis Bunge. 

Mycelium intercellular. 

Asci cylindric-clavate, rounded at the apex, provided with a stalk 
cell; ascospores eight, round, ovate, or elliptic, frequently budding 
in the ascus. (Fig. 32, A.) 

Dimensions: Of asci (P. microcarpa) , 35-50^ X 10-13|ji (Kuschke), 
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(P. tomentom) 26-46[jl X '^-lOp. (Mix); of dalk cells (P. micro- 
carpa) (Kusclike) , 5-7pL long (Jaczcwski 1926), (P. tomen- 

tosa) 8-13tJL X 7-ll[;. (Mix) ; of ascosporesj 5-7.5ii X 5-6.25(jl. 

Distribution: Caucasus, Japan, China. 

Material examined: P. tomentosa, Japan: I^hikari, Hokkaido, 
June 30, 1902, G. Yamada (Herb. Morioka Imp. Coll. Agric. and 
For.). 

Efforts to obtain a specimen of the fungus on Prunus microcarpa 
from Tiflis or from Leningrad were unsuccessful. It is not known 
whether a type specimen exists. Some specimens must have been 
available to Jaezewski (1926). Since the fungus has not been seen 
the description given above is taken from Kuschke (1. c.) and from 
Jaezewski (1926). 

The fungus on P. tommtosa (called by its collector T, pruni) is 
placed here because of its similarity (except for somewhat narrower 
asci and longer stalk cells) and because the hosts are closely re- 
lated. For the latter reason the fungus on P. huynilis reported by 
Tai (1937) and called by him Taphrina truncicola is also tenta- 
tively assigned to T. cerasi-microcarpae. 

74. Taphrina fiavorubra Ray 
Taphrina fiavorubra Ray, Mycologia 31 : 56-75. 1939. 

Causing smallish, elongated, pointed “plum pockets,’’ and thick- 
ened deformed shoots on P. besseyi Bailey, P. pumila L., P. prnnila 
L. var. susquehanae Jaeg. 

Mycelium intercellular. 

Asd cylindric-clavate, rounded at the apex, provided with a 
stalk cell; ascospores eight, round, ovate, or elliptic, frequently bud- 
ding in the ascus. (Fig. 32, B, C) . 

Dimensions: Of asci, 20-53jjl X 6-12pL ; of stalk cells, 8-26(Jt. X 
4-lOtJL; of ascospores, 3-8{jl X 2-5pL. 

Distribution: North America. 

Material examined: P. besseyi. Kansas: Stockton, May 20, 1889, 
E. Bartholomew (N. A. F. 288). Nebraska: Eagle, May 13, 1941, 
R. W. Goss. Oregon: Corvallis, May 11, 1939, S. M. Zeller. Prince 
Edward Island: Little York, Coolhead Road, Mrs. W. J. Mc- 
Donald (Herb. Central Exp. Farms. 4610). 

P. pumila. Kansas; Rooks Co., 1893, E. Bartholomew (F. Co- 
lumb. 924). Maine: Fort Kent, July 1, 1904, M. L. Femald 
(Maine Flora, Aroostook County). Michigan: Arenas Co., July 
20, 1938, E. A. Bessey. South Dakota: Brookings, June, 1893, 
GriflEiths. 
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Fig. 32. Asci (X^OO) of A, Taphrina cerad-microcarpae; B, C, T, 
flavorubra; B, on Prunus bcs&eyi; C, P. pumila var. susquekanae; D, E. 
jT. truncicola; D, on Prunus incisa; E, P. maxim owiczii. 
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P. jnunila var. t^n.^quehanac. New York: Ithaca, South lUH 
Marsh, June 9, 1937, W. W. Bay (Hcib. Dept, Plant Path. Cornell 
Univ. 26425. Fiuit'-. Type) ; ibid., June, 1940, A. J. M.; ibid., June 
1046, id. Wisconsin: IMilFlon, June 9, 1914, W, W. Davis; Nc- 
cerhih, Juno 9, 1017, id. (Herb. Marquette Univ.). 

Ray (1939) described this species on Primus pitmila L. var. 
susquehanac (Willd.) Jacg. The fungi on the closely related P. 
piimila L., and P. besseyi Bailey agree closely in morphology with 
T. jlavorvbra, and cause >imilar ho‘=!t-deformations. It seems proper 
to as‘-ign tlicm to this species. 

Forms on Cherries: Pscudocerasiis, Lobopetahim, Eiiccrasus, 
Mahaleb, and Phyllomahalcb 
75. Taphrina truncicola Kusano 

Tn/)hn}tn liuimcola Kasano, Bol Mag. Tokyo 19 1-5. 1905. 

Causing thickening and malformation of shoots (not witches’ 
broom's) and deformation of iiiflorescen'^e^ of Prunus incisa Thunb., 
and P. maximoieiciii Rupr. 

Mycelium intercellular. 

Asci c^dindric-clavale, rounded at the apex, provided wdth a stalk 
cell. Ascospores eight, round, ovate, or elliptic, frequently budding 
in the ascus. (Fig. 32, D, E.) 

Dimensions: Of asci, 30-45[jl X '7-13g; of stalk cells, 10-23g X 
5"12g; of ascospores, 4.5-6.5g X 4-5.5g. 

Distribution: Japan. 

Material examined: P. mcisa. Japan: Iwate, Mt. Iwate, June 
18, 1908, G. Yamada (Herb. Morioka Imp. Coll. Agric. and For.) ; 
ibid., June 4, 1919, id. 

P. maximoiriczii. Japvn: Iwate, Mt. Iwate, June 14, 1910, F. 
Sawada (Herb. IMoiioka Imp. Coll. Agric. and For.) ; Nikko, June, 
1900, T. Makino. 

76. Taphrina ctrasi (Fkl.) Sadebeck 

Tfiphiina ccrasi (Fkl.) Sadebeck, Jahrh. Hambuig. 'Wisbeuscii. An^ji. 8:01- 

95. 1890. 

Ejcoa.^cus deformans f. cciasi Fiickcl, Jahib. Nassau. Yer. Natuik. 23 and 

24:1-459. 1869 and 1870. 

E. ccrasi (Fkl.) Sadebeck, Jabrb, Hamburg. Wissensch. An^t. lO.o-llO. 

1893. 

E. u'icsncri Rathay, Oestcrreich Bot. Zeitschr. 30:225. 1880. (No descrip- 
tion.) 

T. gili/ii Hennings and Lindau, Hedwigia 32:156-157. 1893. 

T. viinor Sadebeck, Jahrb. Hamburg. Wi^sscnsch. Anst. 8:61-95. 1890. 

E. minor Sadebeck, Jahrb. Hamburc:. Wis«en^ch. Anst. 10:5-110. 1893. 

T. p.scudocerusi (Shirai) Saccardo, Sylloge Fungorum 14:824. 

Taphrin pscudocerasi Shirai. Bot. Mag. Tokyo 9:161-164. 1895. 

E. piuni-acidae Jaczcwski, Pockey Key for the determination of fungi. 

Part I. Exoasoalcs. Leningrad. 1926. 
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Cau'^ing loaf (with only >light thickening i and itches’ 

brooms on Prunws avium L., P. ccraf^us L., P. ccra^u^ L. var. 
frutcsccns (Neilr.) Schneid. (P. acida K, Koch, j, P. irhdcosa 
Pall., P. pemisylvaivca L., P. psc^/doccra.^us Lindl , P. scrrulata 
Lindl. var. lanncbiana ReluL, and var. spontama WiK., P. ytdoends 
Matsiim. 

MyccUim intercellular, perennial. 

Ai:>ci hypophyllou'-, rarely amphigenous, clavate, rounded at the 
apex, provided with a fctalk cell. A^^co'-pores eight, lound, ovate, 
or elliptic, often budding in the ascus. (Fig. 33, A-F. ) 

Dimensio7is: Of asci, 17-53;jl X o-15;a; of 6talk celh, 5-26;j. X 
4-12[jl; of ascosporesj 3.5-9(jl X S-Gji.. 

Distribution: Europe, North America, Australia, New’ Zealand, 
South Africa, Japan. 

Material examined: Prunus avium. California: Berkeley. June 
6, 1935, H. Earl Thoma«; Napa, April 21, 1929, id. New York: 
Ithaca, Coddington Road, Mat* 27, 1937, W. IV. Ray; near R. 0. 
T. C. Stables, May 19, 1938, \’d.; ibid., May 31, 1940, A. J. M. 
Oregon: Hood River, l\Iay 16, 1936, J. R. Kienholz; Polk Co., 
June 17, 1935, S. IM. Zeller. Washington: Western Washington 
Exp. Sta. 1935. Czechoslovakla: Prencow', Teplicky, June 20, 
1890, A. Kmet (Fungi Schemnitz). England: Glouce'-terdiire. 
Woodche«!ter Park, May 13, 1934, E. M. Wakefield (Herb. Hort. 
Bot. Reg. Kew’), Germany: Saxony, Putzkau, June 11, 190&, A. 
Schade (Myc. Germ. 798). Norway-: Hordaland, Alsiker in Kin- 
sarvik, June 5, 1929, I. Jdrstad. Poland: Pulawy, June, 1923, Z. 
Czarnocka (Herb, Iii'^t. Pliytopath. Sch. Sup. Yarsaviensis). Rus- 
sia: Lublin, Nowo-Alexanclria, June 1, 1910, H. New'odowski. 
Sw’eden: Uppland, Upp'^ala, June 2, 1895, A. G. Eliasson. 

P. ccra^us. British Colt.mbi\: Vancouver I'^land, Coutenay, 
June 8, 1941, W. S. Jones. Germany’: Berlin, Grosd^eeren, July, 
1893, Lindau and Gilg (Herb. Sydow in Bot. Mus. Stockholm as 
'‘forma Gilgii'}. Lithu-ania: Kaunas, Aliksota<, May 29, 1936, 
A. Minkevicius (Herb. Univ. Lithuania). Rvssla: Kursk, ]May, 
1916, A. Bondarzetv (F. Ross. Exs.). 

P. cerasus var. jrutescens. Germany: Berlin, Zehlendorf, May 
9, 1911, R. Laubert (type of T. primi-acidae ) ; Saxony, Islebia, 
June, 1875, J. Kunze (Kunze, F. Sel. Exs. 168 as “P. deformans 
f. cerasi-acidae, forma nova’O. 

P. fmticosa (as T. minor). Czechoslovakia: Kromau, May, 
1913, H. Zimmerman (FI. Boh. and Mor. Exs. II, 1, 19942). Ger- 
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Fig. 33. Asci (X 900) A-F, of Tnphrina cerasi. A, on Prunus avium; 
B, P, cerasus; C, P. fruticosa (T. minor); D, P. pennsylvcmica ; E, P 
pseudocera^us ; F, P. yedoensis; G, asci of P. flecians. 
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many: Hamburg, IVinterhude, June 14, 1896, 0. Jaap (F. Sel. 
Exs. 8.j. Poland: Skomorochy, 1917. Wroblewski. 

P. pennsylvanica. Colorado: Boulder Canyon, El Vado, July 
1-2, 1941, A. J. !M. !Maine: Pembroke, June 9, 1934, J. R. Hans- 
brough (Herb. For. Path. 81694). Minnesota: Bear River. Big 
Bear Lake, June 29. 1947. A. J. M. New Hampshire: Cherry 
Mountains, near Twin Mountain, June 13. 1923, J. S. Boyce (Herb. 
J. S. B. 1849); Columbia, June 19, 1936, H. G. Eno (Herb. For. 
Path. 69964); New York: Cranberiy Lake, June 12, 1926, P. 
Spaulding (Herb. For. Path. 16835) ; Ithaca. Connecticut Hill. June 
7, 1940, A. J. M.; near Ringwood, May 28, 1937. W. W. Ray; Wat- 
kins Glen, June 6, 1940. A. J. M. North C.4.rolin.a: Nantahala 
Gorge, May 29, 1941, A. J. IM. M.tNiTOBA: Winnipeg. June 25, 
1935, G. R. Bisbj’; east of Beausejour, June 23, 1947, A. J. M. 
Ont.\eio: Tillsonburg, French Farm, May 19, 1938, P. G. Newell. 
Quebec: Duchesnay, June 13, 1939, R. Pomerleau. 

P. pseudocerasiis (as T. pseudocerasi) . Japan: Ishikari, Sapporo, 
June, 1902, G. Yamada (Herb, ilorioka Imp. Coll. Agric. and For.) : 
Komaba, Coll, of Agric., May, 1900, S. Kusano; Tokyo, May, 1899, 
Shirai (Herb. Sydow in Bot. IMus. Stockholm). 

P. serrulata var. spontanea ( as T. pseudocerasi ) . Japan : Iwate, 
Tsunagi, May 17, 1908, G. Yamada (Herb. Morioka Imp. Coll. 
Agric. and For.) ; ISIorioka, Kuroishino, IMay 25, 1904, G. Yamada 
(fd.). 

P. yedoensis. Japan: Iwate, !Morioka, !May 6, 1931, K. Togashi 
(Herb. Morioka Imp. Coll. Agric. and For.) ; ibid., May 19, 1934, 
id. id. 

The forms here included are alike in size and shape of asci and 
in size of spores. Spores are seldom of diagnostic value in species 
of Taphrina but the ascospores of T. cerasi (and of the related T. 
flavorubra) are exceptionally large. 

These fungi occur on closely related host-species, causing on all 
of them a characteristic leaf curl and on all hosts but two. perennial 
witches’ brooms with clustered twigs showing negatively geotropic 
curi'ature. 

Taphrina minor on Prunus jniticosa (P. chamaecerasus) was de- 
scribed by Sadebeck (1890) as causing leaf-curl but no witches’ 
brooms. The fungus described by Laubert (1912) as ‘'Taphrina 
sp.” and named by Jaczewski (1926) Exoasciis pruni-acidae did 
not cause a witches’ broom. It occurred on adventitious shoots aris- 
ing from roots of Prunus cerasus. The host was called by Laubert 
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P. acida K. Koch, und he stated that it was not the “Gla'skirsche” 
P. cera^iis var. acida Shrk. (P. cerasus L. var. carproniana L.). 
Laubcit suggests that Sadebcck in describing Taphrina minor may 
have mi>taken a wild form of Primus ccrasus for Primus jndicosa. 

Jiibt who was rcspoiifeible for first ascribing to Taphrina minor 
leaf curl of Pninas avium and P. cerasus, distinguishing it from 
witches’ brooms caused by T. cerasi on the same hosts, has not been 
learned, but the practice has become rather common, especially 
among English authors. In the Farlow Herbarium a collection of 
Taphrina cerasi bears the following in Farlow s handwriting: 
oascus minor Sad. on cultivated cheriy, Deal, England, June, 1899. 
No Hexenbesen. Piece sent to Sadebeck.” No letter from Sade- 
bcck later than 1896 could be found among Farlow’s correspond- 
ence. Sadebeck’s opinion on this specimen would have been inter- 
esting since he never reported T, minor on Prunvs avium or on P. 
cerasus. 

Leaf curl of cultivated cherry is apparently the first stage in the 
establishment of a watches’ broom. It may occur in trees showing 
no witches’ brooms (collection of H. Earl Thomas at Napa, Cali- 
fornia, 1929) or in trees showing witches’ brooms (collection of W. 
W. Ray at Ithaca, N. Y., 1938). 

Why Atkinson (1894) ascribed the fungus on Primus pennsyU 
vanica to Exoasevs insititiae is hard to understand. That fungus 
occurs on species of Priinus (P. domestica, P. insititia) not closely 
lelated to P. pennsylvanica, and causes twig malformations not at 
all resembling witches’ brooms. 

Taphrina psrudoccrasi w\as never a well distinguished species and 
apparently W'as not recognized by Nishida (1911), wiio records 
Taphrina cerasi on Primus serrulata Lindl. var. spontanea Maxim., 
and on P. suhhirtella Miq. (the hosts for T. pseudoccrasi) . 

The morphological similarity of the various host-fonns of Taph- 
rina cerasi may be seen from the following tabulation. 

Taphiina cerasi on: 

4..s‘ct Stalk cells 


Primus avium 
Prunus ceiasus 

Prunus cerasus var. frutesceiis 
Prunus fruticosa 
Prunus pennsylvanica 
Prunus pseudocerasus 
Prunus serrulata 
Prunus yedoensis 


20-63^X7-15^ 
20-33|j(. X 7 - Spi, 
20-36 [jl X 7-10jjl 
20-43ul X 7-12u. 
20-4611 X7-13y. 
17-3311. X7-% 
17-3011. X7-% 
20-36|i.X5-10ji. 


0 - 20 ^ X S-lOji. 

7- 13|j. X 5- 

8- 17[jl X 5- 9pL 
7-17u. X 5-lOu. 
6.20pLX5-% 
7-17u. X 7-lOtjL 
8.17JJL X 5-% 
5-12 |jlX5-% 
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It will be seen that the a'-ci and ''talk eell- arc largest on Pninw^ 
avium, but more specimens of the fungus on thi'? ho'-t wtre examined. 
Al'O it i'- evident that Taphrina minor cannot be di'lmgui'hed from 
T. cerasi by its smaller size, or if «o distinguished. T. minor should 
include the fonn on P. cerarms and also the lorm^ on Japane=e 
cheri’ie.s. (Sadebeck gave as length of asci. for T. minor 30-35;x. 
and for T. cerasi 30-50[ji. 

The occurrence of Taphrina cerasi on Prumis serndata var. lannc- 
siana is based on the report of Rathbun-Gravatt (1927) who. how- 
ever, did not actually detennine the fungu- from thi*! ho't. but only 
from P, yidocnsis. 

77. Taphrina jicetans Mix 
Taphrina flectans Mix, Amc r Jour. Bot 26 44-4S 1939 

Causing leaf-curl and wutches’ brooms of Prunns emarginata 
Walp. 

Mycelium intercellular, perennial. 

Asci hypophyllous, clavate, rounded at the apex, provided with 
a stalk cell. Asco«porcs eight, round, ovate, or elliptic, often bud- 
ding in the ascus. (Fig. 33, G.) 

Dimensions: Of asci, 20-43;i X T’-lSiJi: of stalk cells, 5-lS;x X 
5-12g; of ascospores, 4.5-6ii. X ■l-oii. 

Distribution: Pacific Coast region of North America. 

Material e.vamined: C.alifornla: near Donner Lake, July 13, 
1938, H. N. Hansen; Mt. Sanhediin. Sept. 4, 1939, C. G. Thompson; 
Mt. Shasta. July 7, 1939. W. B. Cooke (Herb. W. B. C. 13323); 
ibid., June 16. 1939, id. (Herb. W. B. C. 13255) ; Plumas Co.. Gold 
Lake Lodge, July 31, 1942, Lee Bonar. Id.aho: AIoscow. June 9, 
1935, (received from J. Dearnes«j. Oregon: Oregon Caves, Lake 
Mountain Trail, Aug. 12, 1929, G. D. Darker. 

hluch hesitation was felt at the time this fungus was described 
as a separate species (Alix. 1939). It is moi-phologically similar 
to Taphrina cerasi, and its ascus-dimensions fall within the size- 
range observed in that species. Pi'edominantly the asci of T. 
flectans are somewhat shorter and broader. Consistent treatment 
might call for the inclusion of this form within Taphrina cerasi or 
for the removal of the fungus on Prunus pennsylvanica (and of 
perhaps other host-forms) from Taphrina cerasi and erection of a 
new species therefrom. A knowledge of biological relationships 
within the group of forms occurring on Cerasus would be helpful. 
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Fig. 34. Asci (X of A, Taphnna farlomi; B, C, D, T, andina, 
C, (T. reichei), D, on fruits; E-H, Taphnna confusa, E, on P. virginiana, 
F, P. deynma, G, P. melanocarpa, H, P. alahamensis. 
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Forms on Cherries: Padus 
78, Taphrina farlowii Sadebeck 

Taphrina jarlomi Sadebeck, Jahrb. Hamburg. Wissensch. Anst. 8:61-95. 

1S90. 

Exoascu^ farlowii Sadebeck, Jahrb. Hamburg. Wissensch. Anst. 10:5-110 

1893. 

Taphritia varin (Atk) Mix, Univ. Kansas Sci. Bull. 24-10:151-176. 1936. 

E. varius Atkin«on. Bull. Ton*. Bot. Club 21:372-380. 1894. 

Causing leaf curl, thickened, malfomied twigs (not witches’ 
brooms), and deformed fruits (pockets) on Primus serotina Ehrh. 

Mycelium intercellular. 

Asci epiphyllous, or covering surface of fruit, clavate, rounded at 
the apex, provided with a stalk cell. Ascospores eight, frequently 
budding in the ascus, round, ovate, or elliptic. (Fig. 34, A.) 

Dimensions: Of asci on fruits, 13-33[jl X 7-13[jl, stalk cells, 7-13(jl 
X 7-12[jl; asci on leaves, 13-40pi. X 7-13[jl; stalk cells^ 6-13tJL X 
of ascospores, 4.5-6[jl X 3.5-5ijl. 

Distribution: eastern North America. 

Material examined: Alabama: Auburn, May, 1891 (Econ. Fungi 
128, leaves) ; ibid., April 29, 1892, slide No. 93 of Atkinson col- 
lection (young stem). Arkansas: Fayetteville, April 28, 1938, J. 
C. Dunegan (leaves, twigs, and fruits). Florida: Gainesville, April 
28, 1941, G, F, Weber (leaves). Georgia: Athens, April 22, 1936, 
J. H. Miller (leaves). North Carolina: Raleigh, ]\Iay 11, 1936, 
R. F. Poole (leaves). Vermont: Peru, Stark Monument, July 27, 
1927, P. Spaulding (For. Path. 16177, fruits) ; Smuggler’s Notch, 
June 22, 1927 (For. Path. 16129, leaves). Germany; Charlotten- 
burg, Schlossgarten, Aug. 6, 1891, P. Sydow (Myc. March. 3459, 
fruits). Locality not given. May 29, 1892, G. F. Atkinson (slide 
in Atkinson collection, twig). 

The identity of the fungus on fruits and shoots is readily seen 
in the material collected in Arkansas by Dunegan. Not only is the 
fungus similar on all host-parts, but obviously all the asci arise 
from the same mycelium. 

The occurrence of Taphrina farlowii in Germany (Sydow’s speci- 
men) must mean that the fungus was introduced with its host. 

79. Taphrina andina Palm 

Taphrina andina Palm, Svensk. Bot. Tidskr, 3:192-195. 1909. 

T. reichei Werdermann, Kotizbl. Bot. Gart. and Mus. Berlin-Dahlem. 

8:221-222. 1922. 

T. atkinsonii Ray, Mj'cologia 31 :56-75. 1939. 

Causing leaf-curl, witches’ brooms, and tremendously elorfgated 
(to 6 cm.) fruit-deformations (pockets) on Prunus serotina Ehrh. 
var. salicifolia Koehne (P. capuli Cav., P. capollin Koehne). 
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Mycelium intercellular. 

i4.s‘c? amphigcnoiib on leaves, al<=?o coveiing fruits and floral parts, 
oylindric, rounded at the apex, provided with a stalk cell winch is 
variable in length, somevhat narrower than the ascu=?, and rounded, 
or truncate and bometime^ broadened below. Ascospores eight, 
round, ovate, or elliptic, often budding in the ascus. (Fig. 34, B, 
C, D.) 

Dimemion^: Of asci, 23-40[jl X of stalk cells, 7-26ix X 

5-12[jl; of ascospores, 4-5.5ijl X 3.5-4.5ijl. 

Distribution: Ecuador, Mexico. 

Material examined: Ecuador: Valle do Chillo, Nov. 13, 1924, 
F. L. Stevens (Fungi of Ecuador 288, leave'll. Mexico: near City 
of Mexico, 1920-1921, C. Reiche (Bot. Mu*?. Berlin, type of T. 
rcichci, leaves) ; Valley of Mexico, June 5, 1896, C. C. Pringle (Farl. 
Herb., witches’ broom) ; Durango, San Ramon, April 21-May 8, 
1906, E. Palmer (Plants of Mexico 173, fruits and floral parts). No 
locality or date (slide in Atkin'-on collection). 

The type specimen of Taphrina andina has apparently been lo-^t. 
According to Patouillard and Lagcrheim (1895) the fungus was col- 
lected by Lagcrheim who, in giving it to Palm, stated that he had 
not seen a witches’ broom on the host. Palm (1909) makes the lack 
of a witches’ broom his chief reason for distinguishing the fungus 
from Taphiijia cerasi. In 1939 no specimen of T. andina could be 
found among Lagerheim’s collections at Stockholm’s Hogskola. The 
collection by Stevens corresponds well with Palm’s description of 
T. andina. 

There is no reason for considering the fungus causing leaf curl 
and witches’ brooms as different from that deforming fmits and 
floral parts. The asci on fruits are longer and naiTower (26-40(1 X 
7-10(1) than on leaves (23-36(i X 8-14(i) . Stalk cell«? from fruits 
are also longer and narrower (10-26(i X 3-9(Jt*) than those from leaves 
(7-23(1 X 7-12(i). Asci (and stalk cells) on stamens and calyx lobes 
are inteimcdiate in size. Similar size-differences in asci from leaves 
and from fruits exist in Taphrina confusa, T, farlowii, T, communis 
and other species. 

It is noteworthy that where collection dates are given the fungus 
on leaves was collected later in the season than on finiits. This is in 
accord with the writer’s experience vdth Taphrina confusa on P. vir- 
giniana var. demissa in Colorado. Leaf curl of this host can be col- 
lected long after the diseased fruits and inflorescences have been 
shed. 
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Fig 35. A^ci (X900) of A, Taphnna padi; B, T. thomasii; C. T. 

purpwascens. 
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No asci nor stalk cells as long as those reported by Ray (1939) 
■were seen in this study. A striking feature was the variability in 
length of the stalk cell in different microscopic mounts, whether 
from leaves, fruits, or floral parts. 

80. Taphrina padi (Jaez.) Mi.x 

TapMua padt (Jaez.) Mix Trans. Kansas Acad. Sci. 50:77-83 1947. 

T. pivni Tulasne, Ann Sci. Nat. 5 ser. Bot. 5:122-136. 1866, in part. 

T. pruni Tul. var pad? Jaczewski, Pocket Key for the determination of 

fun^i Part I. Exoascales, Leningrad. 1926. 

Causing deformed fruits (pockets) on Prunm padus L. 

Mycelium intercellular. 

Asci clavate, rounded at the apex, stalk cells variable, sometimes 
widened at the base. Ascospores eight, round, ovate, or elliptic, fre- 
quently budding in the ascus. (Fig. 35, A.) 

Dunensions: Of asci, 26-46[ji. X 8-13[jl; of stalk cells, 8-26ii X 
7-10ii; of ascospores, 5-6^. X 4-5p.. 

Distribution: Europe. 

Material examined: Sweden: Jamtland, Storlien, Aug. 24, 1939, 
A. J. ]\I.; Lappland, Sulitolma near Lairo, July 29, 1938, T. Arwids- 
son; Stockholm, Experimentalfaltet, July 5, 1939, C. Hammarlund 
(type) . 

This fungus has long been considered to be identical with Taph- 
rina pruni, though Sadebeck (1893) suggests that the fungi on 
Prunus domestica and P. padus may not be the same. Jaczewski 
(1926) separated the form on P. padus as a variety. Prunus padus 
is so distantly related to P. domestica and P. insititia, that it seems 
very unlikely that the two fungi are identical. Taphrina padi has a 
distinctive morphology. It is clearly more closely related to Taph- 
rina farlouii and to T. confusa than to T. pruni. 

81. Taphrina confusa (Atk.) Giesenhagen 

Taphrina conjusa (Atk.) Giesenhagen, Flora 81:267-361. 1895. 

Exoascus coiifw^us Atkinson, Bull. Ton*. Bot. Club 21:372-380. 1894. 

T. unilaterahs (Pk.) Mix, Univ. Kansas Sci. Bull. 24:10:151-176. 1936. 

E. uidlateralis Peck, New York State Mus. Nat. Hist. Ann. Kept. 51:267- 

312. 1898. 

T. cecidomophila (Atk.) Giesenhagen, l.c. 

E. cecidomophilus Atkinson, l.c. 

Deforming fruits and all floral parts of Prunus alabamensis Mohr, 
P. virginiana L., P. virginiana L. var. demissa Torr., and P. virgin- 
iana L. var. melanocarpa Sarg. 

Mycelium intercellular. 

Asci amphigenous on leaves, also covering surfaces of fruits and 
floral parts, clavate, rounded at the apex; stalk cells variable in 
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size and shape, often irregular in outline. Ascospore" eight, round, 
ovate, or elliptic, frequently budding in the a«cu«. (Fig. 34, E-H). 

Dimensions: Of asci, 23-53[i. X 7-13^; of stalk cells, 6-27;i. X 
5-13[ii.; of ascospores, 4-7|a X 3.5-6(ji. 

Distribution: Xorth America. 

Material examined: P. alabamensis. Georgia: Pine Mountain, 
May 12. 1936, J. H. Miller. 

P. virginiana. Florida: Gainesville. April 17, 1936, G. F. Weber 
(leaves). Mass.achusetts : Cape Cod, Sandwich. June 6, 1937, D. 
H. Linder (leaves). Michigan: Glen Haven, Day State Park. 
June 1, 1941, E. A. Bessey (leaves, fniits, and other floral parts). 
Minnesota: Bear River, Big Bear Lake, June 25, 1947, A. J. IM. 
Nebr-aska: Dixon Co., Allen, May, 1940, R. W. Goss (leaves) : Lin- 
coln, June 3, 1940, L. B. Walker (fruits). Xew York: Brookton, 
June, 1904, Fletcher (Cornell L'niv. Dept. Plant Path. 20.000, 
fniits) ; Etna, June, 1894, G. F. Atkinson (Atkinson Coll. 1192. 
fruits deformed by insect larvae; apparently type material of Exoas- 
cus ceddomopMlus) ; ibid., id. (two slides in Atkinson Collection, 
numbered 1192) ; Evans Mills, June, C. H. Peck (“type Xo. 1” of 
E. milateralis, leaves) ; Xortli Elba, June. 1897, id. (“type Xo. 2’’ 
of E. unilateralis, leaves) ; Sempronius, June 5, 1937, W. W. Ray 
(leaves and fruits) ; ibid., June 7, 1936, id. (fruits and other floral 
parts). XovA Scotla: Pictou Co., Aug., 1910, I. H. Crowell 
(fruits). Ontario: London, June, 1893. J. Dearness (N. A. F. 2285, 
fruits). Finland: near Mustiala, June, 1886, P. A. Karsten (F. 
Eur. 3473, fruits) . 

P. virginiana var. demissa. C.alifornia: Berkeley, May 15. 1937, 
H. Earl Thomas (leaves) ; Mt. Shasta, Wagon Creek, June 7. 1941, 
W. B. Cooke (Herb. W. B. C. 15506, leaves, young ovaries, and 
other floral parts). Colorado: Boulder Canyon, El Vado, July 5, 
15, 1943, A. J. M. (leaves) ; Cross Ruxton, July 5, 1906, F. E. and 
E. S. Clements (Crypt. Form. Col. 311, leaves) ; Manitou, Mani- 
tou Trail, July 13, 1895, L. H. Pammel (Herb. L. H. P. 114, leaves) ; 
Ute Pass, slide Xo. 97 of Atkinson Collection (fruits). Id.aho: 
Farragut, May, 1944, R. H. Thompson (leaves and inflorescences) . 
Oregon: Eugene, IMay 30, 1930, J. R. Hansbrough (Herb. J. R. H. 
612, leaves). Washington: Klickitat Co., Gulers, IMay 30, 1920, 
J. S. Boyce (Herb. J. S. B. 494, leaves) ; Pullman, June 20, 1893, C. 
V. Piper (F. Wash. 138, floral parts). 

P. virginiana var. melanocarpa. Colorado: Fort Collins, June, 
1935 (Bot. Dept. Colorado State Coll., leaves). Montana: Madi- 
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son Co., Madison River Canyon, June 3, 1914, H. M. Jcnnison 
(Flor. Mont. 307, loaves). 

Tlie case J'or synonymy of Taphrina confutta and T. iiniUtteralis 
has been veil prchcnted by Ray (1939). Numerous collections in 
which leaves, fruits (or ovaries) and other floral parts arc affected, 
and in which the fungus is morphologically similar on all affected 
parts, leave no doubt as to this synonymy. Peck (1898) gave meas- 
urements for “Exoascus unilateralism as: asci, 40-52pi. X 13-16(i; 
stalk cells, 13-16ix broad and “about as long.” Examination of 
Peck’s type specimens showed the asci to be 23-30(i X 8-13[i; stalk 
cells, S-lSfit X 7-10[ji. Obviously Peck’s measurements arc in error. 

The fungus on Primus alabamensis with asci measuring 23-34ii. X 
10-3 2iJ., stalk cells 8-lOtx X 9-13 is intennediate in size between 
Taphrina farlomi and T. confasa. It might well have been assigned 
to T. farlowii or called a new species. Its host is apparently more 
closely related to P. serotina than to P. virginiana. It is tentatively 
placed with Taphrina confusa because it deforms all floral parts, as 
does that fungus. 

The collection by Piper at Pullman, Washington, is interesting. 
All floral parts, petals, sepals, stamens, and calyx-cup are enlarged 
and bear asci, w'hile the ovaries are prolonged into long conical 
“pockets” 2-3 cm. long, with a cuiwing beak, suggestive of Taphrina 
andina (T. atkinsonii). 

Forms on Cherries; Laurocerasvs 
82. Taphrina thomasii Mix 
Tiiphriun iJiomnui Mis, Trims. Kansas Acad. Sci. 50:77-83. 1947. 

Causing witches’ brooms on Prunus ilici folia Walp. 

Mycelium intercellular. 

Asci hypophyllous, cylindric-clavate, rounded at the apex; stalk 
cell somewhat variable, occasionally forked below, sometimes lack- 
ing. Ascospores eight, round, ovate, or elliptic, frequently budding 
in the ascus. (Fig. 35, B.) 

Dimensions: Of asci, 20-35g X 6-lOg (or if stalk cell lacking 
32-38|i. X 6-10(ji) ; of stalk cells, 8-16g X 6-8g; of ascospores, 4-7ti 
X 4-5g. 

Distribution; California. 

Material examined: California: Santa Clara Co., Los Altos, 
1943, H. Earl Thomas (type) ; ibid., hlay 8, 1947, id. (co-type) . 

In this species the stalk cell is cut off late and is sometimes lack- 
ing in the mature ascus. The ascus emerges from the chlamydo- 
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ore, the thicker wall of the latter pcr>i-iiiig arounri the -talk 
a-cu— base. 


HOST INDEX TO SPECIES OF TAPIIIilXA OX PRUXU5 

Prunv^ alabo/nc n^is IMohr 

Tuphihm (Atk.) Gies. 

Prunub cn/icrlc(ina Mar-h. 

I'dplirtiKt coiiLiitunti^ (Sadeb.) Gie.«:. 

Pru/iHs Marsh. 

Taphrma cotninunU (Sadeb.) Gics. 

P run Us arnu n inert L. 

TapJiiiuo anncuiacae Georg, and Bad. 

PrunUi< arnn unica L. var. am^u Maxim. 

TnpJninn nvunc Xissb. 

Pnu'in 01 nim L. 

Tophi iitn a rnTi (Fkl.) Sadtb. 

Pfunus hi ""ny/ Bailey 

Tophrmn tlamnihra Ray 
Pnniu^ ctra^ffcm Ehili. var. tin m lento Bailey 
TnplLriiio pruni Till. 

Print Us- ccrasius L. 

Tophriun nryz.s/ (Fkl ) Sadd). 

Prunes certosHs L var. fruitier us (Xiilr.) Seliund. 

Tojiio'tno ct raTt (Fkl.) Sadeb. 

Pruuu^ rrofununif^ Arcang. var. aniarn Sclmcid. 

Taphrina defen tnnn^ (Berk.) Tul. 

Piuuus ctnnntuins Arcang^ var. daicis Sehneid. 

Taphrina chfonytons (Berk.) Tul. 

Piunus doun ^ica L. 

Tapirntn pruni Tul. 

Prunu'< crnartjiuato Walp. 

Taphrina J{rciaui> Mix 
Pru7iUf^ frotico.sn Pall. 

Tophrtua CLra'>i (Fkl.) Sadeb. 

Primus hortnlana Bailey 

Taphrina cotnanads (Sadeb.) Gic'^. 

Primus horluhino Bailey var. mituri Bailey 
Taphrina vomniin is (Sadeb.) Gies. 

Piunus hum ids Bimce 

Taphrina ci rm^i-mn'rocarpac (Kuschke) Laiibert 
Primus did folia Walp. 

Taphrina thomasil Mix 
Pnmii.s incisn Thimb. 

Taphrina trinicicola Ku«. 

Primus insitdia L. 

Taphrina pruni Tul. 

P run us lannta Mack, and Bu^h. 

Taphrina communis (Sadeb.) Gies. 

Primus mandshurica Koehne 
Taphrina manic Xi.-h. 

Primus mariiima Marj=h. 

Taplintai commnids (Sadeb.) Gii<. 

Primus maxima wiezii Riipr. 

Taphrina trim cicala Kiis. 

Primus microcarpa C. A. Mey. 

Taphrina ccrasi-microcar pae (Kuschke) Laubert 
Pnmus micrqphylla (HBK) Gray 

Taphrina mexicana H. and P. Syd. 

Pru/ius mnmc Sicb. and Zucc. 

Taphrina mumc Xi&h, 
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Piunu^ munsonmna Bailey 

Taphrma communis (Sadcb.) Gies. 

FiWius nigra Ait. 

Taphrma communis (Sadob.) Gies. 

Prunus patina L, 

Taphiina padi (Jacz.) Mix 
Piuniis pennsylvanica L. 

Taphnna ccrasi (Fkl.) Sadcb. 

Primus persica L. 

Taphrina deformans (Berk.) Tul. 

Prunus pseudoccrasus Lindl. 

Tapluina cerasi (Fkl.) Sadeb. 

Prunus pumila L. 

Taphiina flavorubra Ray 
Piunus pumila L. var. susquehanae Jaeg. 

Taphrina flavorubra Ray 
Prunus salicina Lindl. 

Taphrina communis (Sadeb.) Gies. 

Pmnus serotina Ehrh. 

Taphrina farlowii Sadeb. 

Piunus serotina Ehrh. var. salicifolia Koehne 
Taphrina andina Palm 

Pfunics serrulata Lindl. var. lannesiana Rehd. 

Taphrina cerasi (Fkl.) Sadeb. 

Piunus Hirulata Lindl. var. spontanea Wils. 

Taphrina cerasi (Fkl.) Sadeb. 

Prunus i^pinosa L. 

Taphrina pruni Tul. 

Prunus subcordata Benth. 

Taphrina pruni-subcordatae (Zeller) Mix 
Prunus subhiriella Miq. 

Taphrina cerasi (Fkl.) Sadeb. 

Prunus tomentosa Thunb. 

Taphrina cerasi-microcarpae (Kuschke) Laubert 
Prunus umbellata Ell. 

Taphrina communis (Sadeb.) Gies. 

Prunus ussuriensis Koval, and Kost. 

Taphrina pruni Tul. 

Prunus virginiana L. 

Taphrina confusa (Aik.) Gies. 

Prunus virginiana L. var. dcmissa, Torr. 

Taphrina confusa (Atk.) Gies. 

Prunus virginiana L. var. melaiiocarpa Sarg. 

Taphrina confusa (Atk.) Gies. 

Prunus yedoensis Matsum. 

Taphrina cerasi (Fkl.) Sadob. 
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VII. SPECIES ON ANACARDIACEAE 
Rhus 

83. Taphrina purpurascens Robinson 

Taphiina yuipurascen^ Robinson, Ann. Bot. 1:163-170. 1SS7. 

Asco/ttycis dcfonnan^ Berk. var. pwpura^icen^ Ellis and Everhart, Xoith 

American Fungi No. 1886. 

Causing leaf-curl, with great enlargement and reddish-purple 
coloration of leaves of Rhus copallina L., R. coriana L., R. glabra 
L.. and 12. typhina L. 

Mycelium intercellular. 

Asci hypophyllous or amphigenous, dumbbell-shaped, constricted 
in the middle, rounded at the apex, rounded or truncate at the base, 
which is sometimes wider than the apex. No stalk cell. Ascospores 
eight, frequently budding in the ascus, round, ovate, or elliptic. 
(Fig. 35, C.) 

Dimensions: Of asef, 17-40[jlX 9-17[jl (wddth of constricted part 
6-12[jl) ; of ascosporeSf 3-6ijl X 3-5pi. 

Distribution: North America, France. Sicily. 

Material examined: Rhus coriaria. France: Mountpellier, Nlay 
13, 1905, G. Arnaud; ibid,, May 21, 1914, id. 

Rhus copallina. Arblansas: Fayetteville, June 10, 1937; ibid., 
May 24, 1941, J. C. Dunegan and A. J. M.; Johnson Co., May 13, 
1935, W. C. Amstein. Kansas: Neosho Co., 1 mi. E. of Morehead, 
June 30, 1947, R. L. McGregor; Wilson Co., 3 mi. E. of Neodesha, 
July 1, 1947, R. L. McGregor; Woodson Co., 3 mi. N. W. of Yates 
Center, July 1, 1947, R. L. McGregor. Mass.achusetts: I\Ian Ches- 
ter, July, 1880, W. C. Sturgis (Econ. F. 120a) ; Pigeon Cove and 
Magnolia, July 28, 1890, A. B. Seymour (Econ. F. 120b). New 
Jersey: Newfield, June, 1886, Ellis and Everhart (N. A. F. 1886). 
Virginla: 1935, S. A. Wingard. 

R. glabra. Connecticut: New Haven, R. Thaxter (Farl, Herb. 
3661). 

R. typhina. Connecticut: Nevr Haven, May, 1889, R. Thaxter; 
ibid.. West Rock, id. (Farl. Herb. 1498). 

Material was distributed in Fungi Columbiana 4024, as Exoascus 
purpurascens (E. and E.) Sacc. on Rhus aromatica Ait., Lake 
Huron, Ontario, Canada, kug. 10, 1912, J. Dearness. Several speci- 
mens of this collection have been seen and in none of them was a 
fungus found. The reddish distortions of the leaves appear to be 
the work of insects. 

Montemartini (1940) reports this fungus as occurring on Rhus 
coriaria L. in Sicily. 

10—3659 
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VIIT. SPECIES ON ACEEACEAE 
Acer. 

84. Taplirina acerina Eliasson 

Taphiina acerina Eliafeaon, Bih. K. SveriKsk. Vclonsk Akad. Ilandl 20:3 4 

3-6. 1895. 

Eioa^cH'i accrinu'^ (Ehass ) Saccaulo, Sylloge Fimgoium. 14:823. 

Causing leaf-blight and (according to Eliasson) witches’ brooms 
of Acer platanoides L. Affected areas on leaves are yellow-browm, 
watersoaked in appearance (papery when dry), extending from 
margin in between veins, affecting part or all of the leaf. 

Mycelium subcuticular. 

And ainphigeiious, broad-cylindric, rounded or truncate at the 
apex, stalk cell broader than the ascus. Ascospores eight, round, 
ovate, or elliptic, often budding in the ascus. Ascus emerging from 
the chlamydospore by rupture of the chlamydospore wall. (Fig. 
36, A.) 

Dimensions: Of asci, 12-23pi X 8-12[x ; of stalk cells, 7-13tJL X 
10-20[jl; of ascospores, 4-5[i X 3.5-5[jl. 

Distribution: Norway, Sweden, Russia. 

Material e.xamined: Norway: Anst-Agder, M0glestne in Vestre 
Aloland, June 16, 1932, I. J0rstad. Sweden: Uppland, Uppsala, 
Stafsund, June 28, 1893, A. G, Eliasson; Vastergotland, Mariestad, 
June, 1911, N. Sylven. 

85. Taphrina aceidcola Massalongo 

Taphrina acericola Massalongo, Malpighia 8:97-130. 1894. 

Exoascus acericolm (Massal.) Saccardo. Sylloge Fungoiiim 11:436. 

T. jacsewski Palm, Arkiv. Bot 15:1-14. 1917. 

E. cojijusu'^ Jiiczcwski, Bull. Jard. Imp. Bot. St. Pctcisburg 1*7-13. 1901. 

Causing small (2-3 mm. diam.), well defined, definitely margined 
spots, with a tendency toward extension and coalescence, on leaves 
of Acer campestre L. 

Myceliuyn subcuticular. 

Asci hypophyllous or amphigenous, short-cylindric to ellipsoid, 
rounded at the apex; stalk cell short and broader than the ascu^; 
ascospores eight, round, ovate, or elliptic, often budding in the 
ascus. Ascus emerging from the chlamydospore by rupture of the 
chlamydospore wall. (Fig. 36, B, C.) 

Dimensions: Of asci, 16-26p. X 6-13[jl; of stalk cells, X 
8-17p.; of spores, 4-5.5[jl X 3.5-4.5ijl. 

Distribution: Italy, Caucasus. 

Mateoial examined: As T. acericola. Italy: Spiassi, May 28, 
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Fig. 36 A, a^ci, asciis emorging from chlamydospore of Taphrlna 
actrihn; B, a^ci of T, actncula; C, asci, chlamydospores, and emerging 
a&cus of r. actriLula (T. jticztfisk') ; D. a^^ci of T. saccharl: E, T. pi,Ctido~ 
plataiii; F, T. hartholomaci, AJl X900. 
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1895 (Ex. Herb. C. Massal.). As T. jaczewski. Russia: Trancaii- 
casia, Kedanah, July, 1890 (part of type) ; Central Russia, June 13, 
]913, N. Troussova (Herb. Inst. Mycol. ct Phytopalh. Jaczewski). 

Jaczewski (1901) distinguished Exoascus confusus from Taphrina 
acericola by the fact that its mycelium is perennial in the branches 
and induces witches^ brooms. The type material shows only small 
spots on leaves (quite like those caused by T. acericola), but assum- 
ing that Jaczewski is correct, the foimation of witches’ brooms 
would be insufficient ground for separation of this fungus from T. 
aceiicola, when the two are morphologically indistinguishable. 

This fungus is very similar to Taphrina acerina, the asci of the 
two forms being nearly alike in size and shape. In both fungi the 
ascus emerges from the chlamydospore by rupture of the chlamydo- 
spore w^all. Both are reported as causing witches’ brooms. It is 
possible that they are the same species. 

86. Taphrina sacchnri Jenkins 
Taphrina sacchari Jenkins, Jour. Wash. Acad. Sci. 28:8:353-358. 1938. 
Causing small, round to irregular, brownish marginal spots, which 
may coalesce to form blighted areas extending inw^ard between main 
veins, on leaves of Acer saccharum Marsh., and A. miqr^m Miehx. 
Mycelium subcuticular. 

Asci hypophyllous, often scattered, in places close packed, short- 
cylindric, rounded at the apex; stalk cells short and broad, some- 
times broader than the ascus, Ascospores eight, round, ovate, or 
elliptic, often budding in the ascus. (Fig. 36, D.) 

Dimensions: Of asci, 13-30[jt. X 6-13[jl; of stalk cells, 5-13[J!. X 
8-20ii; of ascospores, 3.5-6[jl X 3-5pL. 

Distribution: eastern and central North America. 

Material examined: Acer saccharum. Arkansas: Fayetteville, 
May 2 and May 5, 1935, V. H, Young; ibid., June, 1935, J. C. Dune- 
gan; ibid., May 21, 1937, V. H. Young; ibid.. May 8, 1940, id.; ibid.. 
May 24, 1941, J, C. Dunegan and A. J. M.; Mountainburg, May 25, 
1941, A. J. M. Kansas: Independence, May 11, 1944, G. W. Staf- 
ford. Maine: Rockport, June 26, 1922, J. Achorn (U. h. D. A. Path, 
and Myc. Coll. 68554). Pennsylvania: Williamsport, June 17, 
1935, R. S. Kirby (from L. 0. Overholts). 

Jenkins (1938) in describing Taphrina sacchari mentioned its 
close similarity to T. acericola but considered that she had evidence 
of a biological difference between the two. The morphological simi- 
larity is indeed very close and it may be that the two species are 
identical. They are here treated as separate species because of 
differences in host relationships and geographic distribution. 
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887. Taphrina bartholotnaei ikjuicii nuvnin 

Tnphnnn bartholomnri nomen novum. 

T (Dcain. and Baith.) Mix, Univ. Kansas Sci. Bull. 24.10 151-170. 

1936 

Exou^i us act'i*s Deain. and Baith (Dfaines«, Mycologij 9.345-364 1917) 

Causing small (ca. 5-10 mm. diam.), brown. luitLickenod. necrotic 
spots on leaver of Acer grandidentatym Nutt. 

Mycelium subcuticular. 

Asci hypophylloiis, epiphyllous, or amphigenous, short-cylindric, 
rounded at the apex; stalk cell short, often broader than the a«:cu«:. 
Ascospores eight, round, ovate, or elliptic, often budding in the 
asrcu*:*. (Fig. 36. F.) 

Dimensions: Of asci, 20-40pL X ; of stalk cells, 7-17y. X 
7-17g: of a'iCOhport d-o.ojx X 3.5-4.5 [jl. 

Distribution: Utah. 

Material examined: Utah: Salt Lake Co,, Parleys Canyon, 
June 29, 1915, Bartholomew and Gannett iF. Columb. 5018). 

The name Exoascus aceris applied to this fungus by Dearness, 
and the new combination made by Mix (1936a) are invalid, since 
Fisch (1885) had described a fungus on Acer platanoides as Exoas- 
cus acens Linhart. This fungus was declared identical with Taph- 
rina polyspora Sorok. by Johanson (1886). 

In renaming this fungus it would have been desirable to honor 
Dearness but that had been done by Jenkins (1939) in naming a 
fungus on Acer mbrim. The species is therefore named after Bar- 
tholomew, who took part in its collection. 

88. Taphrina pseudoplatani (Massal.) Jaap 

Taphrina pseudoplatani (Massal.) Jaap, Ann. Mycol. 15 :97-124. 1917. 

Taphrina polyspora (Sorok.) Johans, var. pseudoplatani Massalongo, Bull. 

Soc. Bot. Ital. 1892:197-199, 

T. acericola (Massal.) var. pseudoplatani Massalongo, Malpighia 8:97-130. 

1894. 

Causing irregular, untliickened. gray to blackish spots (0.5 to 
1 cm. diam.) with indefinite margin, on leaves of Acer pseiidopla- 
tanus L. 

Myceliiwi subcuticular. 

Asci hypophyllous, short-cylindric, rounded at apex, stalk cell 
short, usually not vdder than the ascus. Ascospores eight, round, 
ovate, or elliptic, often budding in the ascus. (Fig. 36, E.) 

Dimensions: Of asci, 13-26p. X 8-13ijl; of stalk cells, 6-13tJL X 
8-13 ijl; of ascospores, 4-5.5pL X 3.5-4.5 ijl. 

Distribution: Italy, Switzerland, 

Material examined: Switzerland: near Grindelwald, Aug. 3, 



1.30 


The Univebsity Science Bulletin 


1910, 0. Jaap. No locality, date or collector (Herb. C. Matsalongo 
and Ex Hei’b. Brc&adola in Bot. Mus. Stockliolm) . 

This fungus seems very close to Taphrina accricola, from which 
it is distinguished by its naiTowcr stalk cell. It is significant that 
both fungi occur in Italy. Perhaps further study will show them to 
be identical. 

89. Taphina polyspora (Sorok.) Johanson 

Tuijlirnia poly'<pora fSorok) Johansou, Ofvere. of K. Svensk. Veten«k. 

Ak.Kl. ForhancU. 1885 :29-47. 1886. 

Asf'omyccs polyspuiui Sorokin. Ann. Sei. Nat. 6 ser. Bol. 4:72. 1876. 

Exoii'tcus acens Linhait, Fungi Hungarici (Fisch, Bot. Cenlbl. 22.126-127. 

1885). 

Causing small (ca. 1 cm. diam.) roundish spots or larger irregular 
areas, blackish, unthickened, on leaves of Acer, orientale L. and A. 
taturievm L. 

Mycelivm subcuticular. 

Asci hypophyllous, short-cylindric, rounded at the apex, often 
widened at the base forming a fairly definite foot, lacking a stalk 
cell. Ascospores eight, round, ovate, or elliptic, budding at once and 
filling the asci with small round to elliptic blastospores. (Fig. 37, 
A.) 

Dimensions: Of asci, 26-60(1. X 8-23(ji ; of ascospores, 4.5-5[ji. X 
4-4.5(».; of blastospores, 2-4[t X 2-4[«., or smaller. 

Distribution: Europe. 

Material examined: A. orientale. Geeece: Mes<enie, Selitsa, 
Mt. Taygetos, April 24, 1908, R. Maire (Mission Bot. Orient, 1908, 
3,200.). A. tataricum. Gebm.vny’: Bavaria, Freising, Garden of 
Lyceum, June, 1902, J. E. Weiss (Myc. Germ. 173). Russlv: Pet- 
ropolitana, Peterhof, A. Jaezewski (Cornell Univ. Dept. Plant Path. 
17092). Sweden: Uppland, Uppsala, June, 1884, C. J. Johanson. 

90. Taphrina letifera (Pk.) Saccardo 

Taphrina ktifoa (Pk.) Saccardo, Sylloge Fungorum 10:67. 

Ancomycex lettjer Peck, New York State Mus. Nat. Hist. Ann. Kept. 40: 

39-77. 1887. 

Causing large, indefinitely margined spots on leaves or blighting 
whole leaves of Acer spicatum Lam. Spots when fresh may be green 
or reddened, but in dried specimens are black. 

Mycelium intercellular. 

Asci hypophyllous or amphigenous, broad-cylindric, rounded or 
truncate at the apex; stalk cell short, frequently wider than the 
ascus. Ascospores eight, round, ovate, or elliptic, often budding in 
the ascus. (Fig. 37, B, C.) 
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Fio. 37. Asci (X900) of A, Taphnna polyspora; B, C, T. letijera; D. E, 

T, darken. 
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Of nici, 14-35;! X S-1S;j.; of stalk cells, 6-13'^ X 
8-25yi; of spores, 4-5;j. X 4-5;!. 

Distribution: eastern North America. 

Material examinal: ALissACHUSETTS : Alt. Wachusett, June 12, 
1936, G. D. Darker. AIinnesota: Bear River, Big Bear Lake, June 
28, 1947, A. J. AI. New T'ohk: Elizabethtown, June. 1886, C. H. 
Peck (part of type) ; Labrador Lake, near Apulia, June 25, 1940, 
A. J. AI. North C.\holina; Nantahala Gorge, Alay 29, 1941, id. 

Peck’s measurements of this fungus are in decimal fractions of 
inches. When converted into millimeters they become: Asci, 40-50;! 
X 15-20yi. Examination of Peck’s type material shows these meas- 
m-ements to be wrong. They would not be so far wrong if Peck 
had been considering the whole ascus. including the stalk cell. He 
makes no mention of the stalk cell. 

Jenkins (1936 1 gives dimensions of asci as 36-50;! X 14-20;!, of 
stalk cells as 14-20y. X 17-25yi.. Careful study of the type material 
as well as of other specimens mentioned above has revealed no asci 
so large as these. Asci on the lower surface of the leaf are regularly 
smaller than those on the upper. 

Peck spelled his species name ‘‘letifer.” Saccardo inserted an ‘‘h” 
in renaming the fungus Taphrina lethifera. As ‘‘letifer” is good 
Latin, Saccardo’s change was unnecessary. 

Jenkins and Ray (1940) have assigned the fungus collected by 
them on Acer spicatum at Labrador Lake to Taphrina dearnessii on 
the basis of similarity of host lesions and size of asci. Alaterial col- 
lected at Labrador Lake by the writer agrees in all respects with 
Taphrina letifera. It may be that Taphrina dearnessii and T. leti- 
fera will prove to be one and the same species; the two fungi were 
foimd abundantly in the same locality (Bear River, Alinn.) in 1947. 
In any event convincing evidence that two distinct species of Taph- 
rina occur on Acer spicatum is lacking. 

91. Taphrina darkeri Mix 

Taphrina darkeri Mix, Trans. Kansas Acad. Sci. 50:77-83. 1947. 

Causing small brown necrotic spots on leaves of Acer circinatum 
Pursh. 

Mycelium intercellular. 

Asci amphigenous, broad-cylindric, rounded or truncate at the 
apex; stalk cell short, often wider than the ascus; ascospores eight, 
round, ovate, or elliptic, frequently budding in the ascus. (Fig. 37, 
D,E.) 
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Dimensions: Of a&d, 16-33t>. X 8-13ji; of stalk cellt,, 5-12;jl X 
10-17ii; of spores, 4-4.5;jl X 3.5-4[i. 

Distribution: Oregon. 

Material examined: Oeegox: Oregon Caves, head of Limestone 
Creek, Aug. 15, 1929, G. D. Darker (Herb. Arnold Arboretum 5077). 

92. Taphrina nikkoensis Kusano 

Taphrina mkkoensii Kusano. Bot. Mag. Tokyo. 21 65-67. 1907. 

Exoascus nikkoensis (Kus.) Saccardo, Sj’Uoge Fungorum 22 .763. 

Causing small (ca. 5 mm. diam.) round to irregular, yellowish, 
unthickened spots, or larger blighted areas on leaves of Acer dia- 
bolicum K. Koch. var. purpurascens Rehd. 

Mycelium subcuticular. 

Asci hypophjdlous, cylindric, with rounded apex, rather variable in 
size and shape; stalk cell no wider than the ascus- Asoospores eight, 
round, ovate, or elliptic, often budding in the ascus. (Fig. 38, A.) 

Dimensions: Of asci, 20-50[Ji X 8-13;«. : of stalk cells, 8-15'/. X 
7-13tJi.; of spores, 4-6;jl X 3.5-5/.. 

Distribution: Japan. 

Material examined: Japax: Nikko, May 27, 1906, S. Kusano 
(Received from Kusano, presumably part of tjT)e). 

93. Taphrina dearnessii Jenkins 

Taphrina dearnessii Jenkins, Jour. Washington Acad. Sci. 29:222-230. 1939. 

Causing small, well defined dark brown to black, unthickened 
spots, sometimes coalescing to involve large areas of the leaf-blade, 
on leaves of Acer rubrum L. 

Mycelium subcuticular. 

Asci amphigenous, short-cylindric, rounded or truncate at the apex, 
stalk cell short, often broader than the ascus. Ascospores eight, 
round to elliptic, often budding in the ascus. (Fig. 38, B.) 

Dimensions: Of asci, 17-35/. X 8-17/; of stalk cells, 6-13/ X 
10-23/; of ascospores, 4.5-6/ X 3-5/. 

Distribution: eastern North America. 

Material examined: Michigan: Indian River, July 1, 1947, A. J, 
M.; between Isabella and Cooke, July 1, 1947, id. Minnesota: 
Bear River, Big Bear Lake, June 29, 1947, A. J. M. ; Janet Lake, 28 
mi. N. of Floodwood, July 1, 1947, id. New Yoek: Ithaca, Ring- 
wood Preserve, June 11, 1940, A. J. M. Noeth Carolina: 
Nantahala Gorge, May 29, 1941, id. Vieginla: Halifax Co., 
Nathalie, May 13, 1935, E. R. Mickle. Qitbbbc: Davidson, June, 
1938, 1. L. Connors. 
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94. Taphrina carveri Jenkins 

Taphrina carveri Jenkins, Jour. Washington Acad. Sci. 29:222-230. 1939. 
Causing small, well defined black spots on leaves of Acer sac- 
charinum L. 

Mycelium subcuticular. 

Asci hypophjdlous, short-cylindric, rounded or tmncate at the 
apex; stalk cells short, often broader than the ascus. Ascospores 
eight, round, ovate or elliptic, often budding in the ascus. (Fig. 
38, C.) 

Dimensions: Of ascf, 23-53[x X 8-17 ijl; of stalk cells, 4-1o'jJl X 
10-22[jl; of spores, 4.o-6[jl X 
Distribution: Alabama, Missouri. 

Material examined: Alabama: Tuskegee, April 30, 1897 (Ellis 
Herb. 17918). Missoltu: Lutesville, May 30, 1941, A. J. M.; ibid,, 
June 3, 1942, L. Engelhart. 

This fungus is very close indeed to Taphrina dearnessii on Acer 
rubrum. Perhaps the two species are identical. 

HOST INDEX TO SPECIES OF TAPHRINA ON ACER 

Acer cnmpestre L. 

Taphrina acericola Massal. 

Acer circinatum Pursh, 

Taphrina darkeri Mix 

Acer dinboliciim K. Koch. var. purpurasceris Rehd. 

Taphrina nikhoenm Kus. 

Acer grandidentatum Nutt. 

Taphrina hartholomaei (Deam. and Barth.) Mix 
Acer nigrum Michx. 

Taphrina sacchari Jenkins 
Acer orientale L. 

Taphiina polysrpora (Sorok.) Johans. 

Acer platanoides L. 

Taphrina acerina Eliass. 

Acer pscudoplatanus L, 

Taphrina pseudoplatan i (Massal.) Jaap 
Acer rubrum L. 

Taphrina dearnessii Jenkins 
Acer saccharum Marsh, ^ 

Taphrina sacchari Jenkins 
Acer saccharinum L. 

Taphrina carveri Jenkins 
Acer spicatum Lam. 

Taphrina letifera (Pk.) Sacc. 

Acer tataricum L. 

Taphrina polyspora (Sorok.) Johans. 
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IX. SPECIES OX HIPPOCASTAXACEAE 
Aesculiis 

95. Taphrina aesculi (Patt.) Giesenhagen 

Taphrina acsculi (Patt.) Giesenhagen. Flora 81:267-361. 1895. 

Exoasciis acsculi Patterson. Bull. Lab. Nat. Hist. Univ. Iowa 3.89-135. 

1895. 

Causing small to large, round to irregular, yellow-brown blighted 
areas on leaves of Aesciihi)^ calijornica Xutt. Affecting whole shoots 
and shoot-systems. Specimens seen have not been true witches’ 
brooms. 

Mucelium intercellular, in leaves and twigs. 

Asci hj^pophyllous. epiphyllous, or amphigenous, rounded at the 
apex, stalk cell short, sometimes wider than the ascus. Ascospores 
eight, round, ovate, or elliptic, often budding in the ascus. (Fig. 
38, E.i 

Dimensions: Of asci, 20-38yi X of stalk cells, T-lSp X 

10-23p.; of spores, 4-7tt X 4-5.5ii. 

Distribution: California. 

Material examined: C.\lifoexl4.: Glenn Co., near Elk Creek, May 
15, 1938. H. Earl Thomas; Hopland, IMay 13, 1936, id.; Marin Co., 
Muir Woods, ^lay 25, 1929, L. Bonar; Palo Alto, San Francisquito 
Creek, April 25. 1940, R. H. Thompson; ibid.. May 1, 1940, id.; 
ibid.. May 13, 1941, id. 
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X. SPECIES ON COMPOSITAE 
Sebastiana 

96. Taphrina sehastianae (Sadeb.) Jaczeu'ski 

Taphrina sehastianae (Sadeb.) Jaczewski, Pocket Key for Determination 

of Fungi. Part I. Esoascales. Leningrad. 1926. 

Exoascus sehastianae Sadebeck, Ber. Deutsch. Bot. Ges. 22:119-133. 1904. 

Causing lesions -whose nature cannot be determined from extant 
material (because of the presence of a rust-fungus) on leaves of 
Sebastiana ypanetnensis (Mill.) Arg. 

Mycelium of unknown habit. 

Asci cylindric, rounded at the apex, stalk cells flattened or wedge- 
shaped below. Ascospores eight, round, ovate, or elliptic, often 
budding in the ascus. (Fig. 38, D.) 

Dimensions: Of asci, 26-40[i X 13-18(1; of stalk cells, 7-13(i.X 
13-18(Ji; of blastospores, 4-5.5ii, X 2-4(1. 

Distribution: Brazil. 

Material examined: Brazil: Santa Catharina, Tubarao, Nov. 
1889, E. Ule [three collections: 1. E. Ule, Fungi botanieum Beroli- 
nense 1496, Type. 2. Ex. Herb. Sydow (in Bot. Mus Stockholm). 
3. Herbarium Brasiliense 1495 (in Farl. Herb.) ]. 

Sadebeck (1904), in describing this fungus, recorded a remarkable 
polymorphism of asci. All of the curious asci described and figured 
by him were apparently teliospores of a rust. They occur in all 
states: immature, mature, and germinating. The rust is abundant 
in all specimens examined and in the type specimens no asci are to 
be found. The asci were seen best in the specimens in the Stock- 
holm Museum. They are typical Taphrina-asci as described above. 
Further collections of this fungus would be very desirable. 

The labels of the type-collection and of the specimens in the 
Farlow Herbarium read: '‘Exoascus Sehastianae Sadeb. n. sp., 
Uredo Sebastianae Wint. n. sp.’’ 
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XL SPECIES OX ZIXGIBERACEAE 
Curcuma^ Globba, Hedychiam, Zingiber 

97. Taphrina inaculans Butler 
Taphtina maculans Butler, Ann. Mycol. 9:36-39. 1911. 

Causing small fup to 5 mm. diam.j yelloT\^-broT\Ta, unthickened 
bpot«, (very numerout and crowded) on leaves of Curcuma arnada 
Roxb., C. angnatifolia Roxb.. C. longa L., Hedychium acuminatum 
Wall., Zhig>bcr casumunar Roxb., Z. mioga Rose., Z. berumbet RofcC. 



Fig. 39. A, ascogenous cells; B, asei of Tapknna macidaris; C, asci; 
D, ascogenous cells of T. lineans, E-H, mycelium of T. linearis growing 
in the epidermal wall. All X 900. 
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Mycelium groT'-ing within epidermal walls and within radial walls 
between cells of epidermal and subepidermal layers, sometimes form- 
ing flat plates of hyphae, occasionally sending haustoria into host 
cells. (Fig. 39, A, C.) 

And epiphyllous, clavate, rounded or truncate at the apex; stalk 
cell single or divided by septa into two or three cells; ascospores 
eight, round, ovate, or elliptic, sometimes budding in the ascus. 

Dimensions: Of asci, 20-36[jl X of stalk cells, X 

5-7jjl; of ascospores, 4:-6.5|jl X 2-3.5[Ji. 

Distribution: India, Japan. 

Matenal examined: Curcuma amada. India: Sahranpur, Gov- 
ernment Bot. Gardens, Nov. 17, 1903, W. Gollan. 

r angustifolia. Himalaya: Kumaon, Bageshwar, June 13, 1907, 
Inayat Khan. 

C. longa, Bih\r: Pusa, Aug.. 1916, !M. Taslim. Bombay Pres.: 
Hatkalangda, Dec, 15, 1910, G. S. Kulkarni. 

Hedychium acuminatum, India: Nainital and !Mus«corie, Oct. 
6, 1929, J. H. Mitter, A. K. Mitra, Y. B. Singh. 

Zinqibcr casumunar, India: Bengal, Rangpur, March 13. 1909, 
S. N. Mitra. 

Z mioga. Japan: Mutsu, Korekawa, Oct. 1, 1913, M. Miuma 
(Herb. Sydow, Bot. Mus. Stockholm) . 

Z. zcrumbct. India: Bihar, Muzaffaipur, Awapur, Oct. IS, 1910, 
Jamal bux. 

Most of these specimens are immature, and only rarely may ma- 
ture asci be found. 

98. Taphrina linearis Sydow and Sydow 
Taphiina limans Sj^dow and Sj^dow, Ann. Mycol. 12:545-576. 1914. 

Causing small, elongate, red-brown spots or streak^ on leaves of 
Globha marantina L. 

Mycelium growing within the outer epidermal wall and within 
radial walls between cells of epidermal and hypodermal layer's. 

Ascz clavate, rounded or truncate at the apex, each provided with 
one or a few stalk cells. (Fig. 39, B, D-H.) 

Dimensions: Of asci, given by the authors as 25ii. X a few 
young asci seen by the writer measured 13-20[jl X 6-8^; of asco- 
spores, 4-5si X 3.5-4iA. 

Distribution: Philippine Islands. 

Material examined: Philippine Islands: Luzon, Bulacan, near 
Angat, Sept. 15, 1913, M. Ramos (F. Exot. Exs. 422. Three copies 
seen) . 

This material is, for the most part, immature. 
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XII. XOXVALID AXD EXCLUDED SPECIES 
A. Described Species 

1. Exoascus anomalus Saccardo, Sylloge Pungorum 8:820. 

This is Ascocorticiinn anornalum Schroet. 

2. Taphrina candicans Saccardo, Michelia 1:117-132. 1880. 

This “fungus’^ was described by Saccardo as a doubtful species of 
Taphrina occurring on Teucrium chamaedrys L. A si>ecimen exists 
in the Botanical ^Museum at Padua, and duplicates were issued (col- 
lected at Lyon, 1884) under this name as Roumeguere, Fungi select! 
exsiccati 4499. The species was excluded from the genus by Gies- 
senhagen (1895) and the specimen is said by Jaczewski (1926) to 
show the effect of mite-injury and no fungus. 

3. Taphrina cisst Zollinger, Xatur. et Genneeskund. Arch. Nederlands Indie 
1 :372-405, 2 : 1-19, 200-273, 563-587, 3 :51-92. 1647. 

This fungus was described as occurring on Cissus varius. A rec- 
ord and description of it is to be found in the Botanical Museum at 
Buitenzorg, but no specimen is known. It is not mentioned in the 
literature since Zollinger except for a copy of Zollinger^s description 
in Saccardo, Sylloge Fungorum 10:68. 

4. Ascomyces fulgens Cooke and Harkness, Grevillea 9:6-9. 1880. 

Exoascus fulgens (Cke. and Harkn.) Saccardo, Sylloge Fungorum 8:820, 

This ‘‘fungus” was described by Cooke and Harkness as occurring 
on leaves of Arctostaphylus pungens HBK. It was later pronounced 
by Harkness (1886) to be an “aphidian gall.” 

5. Exoascus marginatus Lambotte and Fautrey. (Roumeguere, Fungi Ezsicati 
Praecipue Gallici, 6228.) 

This was described as occurring on leaves of Crataegus oxyacan- 
tha L. The specimens, collected Aug. 1892 by F. Fautrey, show 
only injury due to mites (Erineum). 

6. Taphrina rkaetica Volkart, Ber. Deutsch. Bot. Ges. 21:477-481. 1903. 

This fungus, described by Volkart as occurring on leaves of Crepis 

blattarioides Till., was transferred by Juel (1902) to the genus 
Taphridium of the Protomycetaceae becoming Taphridium volkartii 
(Volkart) Juel. 

7. Taphrina umbelUferarum Rostrup, Bot. Tidskr. 14:230-243. 1885. 

The fungus, described by Rostrup as occurring on Heracleum 
sphondylium L. and Peucedanum palustre Moench., was trans- 
ferred by Juel (19021 to the genus Taphridium, becoming Taphri- 
dium umbelUferarum (Rostr.) Lagerh. and Juel. 
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8 Tiwlnina oitosdini Ma'^'-alongo, Xuov. Giorn Bot. Ital. 21.422-423. 1SS9. 
Occurring on Peucedaniua oreoaelinum ^Moench., this fungus is 

apparently identical with the preceding and was renamed by Juel 
(1. e.i Taphridhun umbelliierarnm. 

9 Tnpluiua qithaqinh Ro^triip, Videnfck. Meddel. Xatur>k. Foren. Kjobrn- 
ha\n. 1890:246-264. 1890. 

This fungus, on Agrodemma githago L., from its description 
clearly belongs to Taphridhun. Xeger (1905 1 proposes its transfer 
to that genus, without, however, actually renaming it. Specimens 
have not been seen. 

10. niv Connold, Plant Galls of Great Britain. London. 1909. 
Exoa^cii'^ coryli Lemee, Bull. Soc. Hort del Ome, Alencon. 1917. 

Xo fungus having been seen in association with this witches’ 
broom of Cor plus avellana, Saccardo (Sylloge Fungorum 24:1301) 
declared this binomial to be a nom'-n nudum. 

11. Taphrma randiat Rehm, Hedwigia 40.170. 1901. 

This species, occurring on Bandia sp., was named and described 
from a specimen collected at Serra Orgaos, Brazil, by E. Ule. It 
was reported as causing elliptic (1-2 cm. X 1*5-1 cm.) black spots 
thickened above. The asci were said to measure 50[jl X 25|jl, to lack 
a stalk cell, and to be polysporous. A portion of the type-specimen 
was received from the Berlin Botanical Museum as a gift. It con- 
sisted of part of a leaf which had been cut in two, the cut passing 
through a thickened black spot which appeared as described above. 
This spot contained acerwili but no asci. Xo mycelium character- 
istic of Taphrina could be found. The name Taphrina randiae thus 
becomes a nomen dubhun. Xo attempt was made to identify the 
imperfect fungus. 

12. Exoahcus ukanm F. Hemming*!. Hedwigia 43:79-95. 1904. 

This species has been fully discussed earlier in the section dealing 
with forms on ferns. As pointed out there no identifiable fungus can 
be found, either in the type specimen or in duplicates. The binomial 
becomes a nomen dubium. 

13. ExotHiCu^i thcobromae Ritzema Bos, Tiid^chr. Plantenziekt. 6:65-90. 1900. 
In this paper Ritzema Bos described a witches’ broom of Theo- 

broma cacao L. occurring in Surinam. He stated that he found a 
few asci present, but could not, on account of the state of the 
material describe the fungus. Xevertheless he named it as above. 
Went (IPOTl studied the same material, finding mycelium present 
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but nn a'-oi, lejI unable to decide whether the witches' broom 
wa- due to a ^oecie? < t Taphr/na. Subsequently Faber {190S) de- 
clared Exod'^rus theohroinde to be a nomen nndum, 

Acc<irdinj^ to Cook the witches' broom of cacao, said by 

Ritzeiiia Bo- to be cau-ctl by Esoascy'> fheobromac, wa^ later as- 
cribed i)y Van Hall and Dorst to Collet otrkhnm hixifcnm. 

14 Tu ji *> ({ i Fcibci, Alb. K. Biol. An-t. Land iind Foi-tw. 6:385-305. 
1908 

Thi- lunau- wa< dc-(‘ribed by Faber a^ cau-ina a witche«’ broom on 
Th ohron n rncao L. Tiie disease wa- found in Kamerun, and was 
hehi to l>e di-tim*t fiom the witidiC^'' broom o: Surinam (‘-ec above). 
The iiingu- Ti’a- -.aid to Lave a-ci 1 o-17j. X 5;^* and spores 2.3 ;jl X 
X<i mention wa- made of a ^taik cell but the a-ci «liown in 
Faber'- fi-iure -eem t(^ be borne on the enda of septate hyphae. The 
fine myeeliuiii described and figured i^ intracellular. 

Tlii:- funguv ha- imt received further mention in the literature. 
Dr. von Sclioenaii. then chief curat(»r of the ^Munich Botanical 
Mu-eum, wr<tte in VXib that he had been informed by Faber that 
the type-material of Taphrinn hm^sci had been placed in the her- 
barium of the Bi^dogische Reichsan>talt fiir Land-und Foi>twibt- 
schatt in Berlin, but that a thorough ^search instituted there in re- 
spon-e to ld< inipiiry liad failed to reveal it. 

According to Ludwigs <19341, thi< witrlie-' broom (which should 
be rather called “overbranching") is due to adverse environmental 
factors and not to any parasite. 

B, S^peaes named but never det^cribed 

1. Exih’^r q n cu— MajT, Die WuldunsiLii von Xordamoiikti etc. 
Munich. 1SS9. 

This name. una<*companieti by any description, was given to a 
suppostvl fungus causing a witches' broom on Quercut< lobata Xee. 
It is clear from !Mayr's account that he never saw any fungus and 
the cau>e of the witches' broom remains unknown. Taplirina 
caeruUfiveii^ does occur on this ho:-t. 

2 TauhnKa fa*j' Lamb. at'couni given earlier in this paper.) 

3. or Taphriuu" on Fu«cma Sao Leopoldo, Rio Grande do Sul. 

1905. Riek, Funiri Au-tro Americani 7$. 

Throe packet.- of this collectiun arc in the Farh>w Herbarium, two 

of them from the lierbariiiin of F. Theissen. Xo Taplirina is present. 
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4 TiipJi iKQ in Myitnciff'* Loo]ioMo. Rio do Si*l, 

1929 Ritk, Expedition*: in Brazil. In Fc*i1ot\ Hr:!). iiiim 

Tiifc^G specimen'' have an appearance -ii&gc<in§ mite injUiiy. No 

Taphrina present. 

0 . siohtioip Ban Lcoi^jldo, Rio Grande do Sil. Rnk E 

p:?ditions in Brazil In Farluw Htrliaiinm. 

A'’*a\uli aic pic^cnl, Ijiit no Taphrntn. 

G "Exmi^cu^ SumnUin E and E." on tmf'Ut nt, Coui Mi'-^i®- 

-•ippi, Apul 24, 1S9S S M Tiac\. Fallow Hcrbaium, 5326, Hcib. S M. 
Tra/*}’. 

Specimens are of greatly deformed sTriicliiie^, perhaps fruits. A 
fungus is pre'-ent but not determinable. 

7- "Taphiinn scJarpncUac P. n^nnincfe ad int." un N/'* /z/d Ur m* / ' Kook 

and Gi., Hawaii; Molokai. Pah of KKanpip^ hoin Kalu. \V. Hilli o'and 
In Mii^ Bot. Berlin (m 193S). 

Thi‘' fungus i^ mtuitioneil by Lanbert Specimen^ ol)- 

taincil from the Berlin Mu^eiiin eoi>i-ted of one healthy and one 
(li^^eased ^lil)ot. The latter wa^- dwarfed, with clo^-ely appre^-^ed, 
partially developed '=:cale^. It wa‘^ pale green to browni'-h and l)ore 
a number of '•mall brown bi)ot« covered with a white bloom. The 
fungu':! pro'^ont wa-* a Hyphomycete with '-poie^ about the size of 
thofce of Taphrma, Xo asci could be found and the ^lender hypliae 
were intracellular. 

8. "'Exonscus tp., Tdchc^ bullatie*^ ^lilies fcuille*? de Ahm-, rcumonua o' A, 
jcnufjinm aie Cairio Amon ii' San Jo'-e." Jan., 1913. A. Tondiiz. Mu'^. 
Xac de Co^ta Riea 161. In Fallow Herbarium. 

Perhaps in&ect injury. Xo Taphrina. 
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A Preliminary Account of the Herpetology of the State of 
San Luis Potosi, Mexico 

Edwabd H. Tatlob 

Abstract: A herpetological collection belonging to the Louisiana State 
University, acquired through the efforts of Mr. and Mrs. Robert Newman and 
Charles R. Shaw in the State of San Luis Potosi, Mexico, is reviewed in some 
detail. Two amphibians, ten lizards, and twenty-three snakes are added to 
the known fauna. One new snake genus, Schmidtophis, and the following new 
species are described: Xenosaurus nevmanorum, a lizard of the family Xeno- 
sauridae; and three colubrid snakes, Schmidtophis rubrivcntris, Rhodimca 
marcellae and Tantilla shawi. 

Under the immediate direction of Mr. Geoi^e Lowery, the Uni- 
versity of Louisiana has for several years been pursuing a study of 
the avian fauna of the state of San Luis Potosi, Mexico. Several 
field parties have been stationed there at various times, and while 
their primary interests have been directed toward the collecting of 
birds, nevertheless numerous specimens of other vertebrate groups 
have been taken. 

The most recent field party (1946-1947), consisting of Mr. Robert 
J. Newman, his wife, Marcella Newman, and Mr. Charles R. Shaw, 
were requested to obtain a representative lot of the herpetological 
fauna. This task fell largely to Mrs. Newman, who succeeded in 
collecting or acquiring more than 300 specimens. Aside from these, 
there are thirty-five specimens taken by Mr. Robert J. Newman and 
forty-four by Mr. Charles R. Shaw. 

The collection is of especial importance, since the San Luis Potosi 
area had been largely neglected by earlier collectors, and in the re- 
cent herpetological explorations of Dr, Hobart M. Smith and me in 
Mexico no intensive collecting was done in any part of this state. 
Our journeys, however, have taken us across the eastern part of the 
state several times; once across the western part, and on one trip I 
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journeyed from the eastern part through the central plains area to 
the capital. Thus, a number of specimen records were obtained. 

Three IMexican biotic provinces {delineated by Dr. Hobart ^ 1 . 
^mith on the basis of herpetological data I include portions of the 
state. The Austro-central, which takes in the drier, western two- 
third? of the state: the Austro-oriental, which includes most of the 
highlands of the eastern part ; and a small lowland eastern area be- 
longing in the Veracruzian province. 

The known herpetological fauna of the state is listed herewith: 


Snakes 

Leptotyphlops humiUs tenuiculus 
Li ptotyphlops myopicus 
rnyopicu^ 

Constrictor constrictor imperator 
Coftop.sis 

Dindopkis regalis lattuR 
Drymarrhon corais ercbennus 
Drymobiu-n mar garitij crus 
margaritift rus 
Elaphe chlorosoma 
Geo phis latiJrontfiUs 
Hetcrodon nasicu^ keuncrlyi 
Hypsifjlena ochrorkyncha 
ochrorkyncha 

Hypsiglcna ochrorkyncha janii 
Lampropcltis mtxicana 
Leptodeira annidata 
scptentrionalis 
Leptodeira maculatn 
Thalerophis mexicanm 
mexicanus 

Masticophis flagellum lineatvlus 
Masiicophis flagellum icstaceus 
Masticophis mt ntovarius 
mmtovarius 

Masticophis taenintus australis 
Masticophis taeniatus ruthveni 
Oxybelis potosiensis 
Pituopkis deppei de ppei 
Pstustes poecilonotus argus 

Lizabds 

Crotaphyius colhris collaris? 
Ctenosaurus acanthura 
Sceloporus cautus 
ScclopoTus ferrariperezi 
vielanogaster 
Sceloporus goldmani 


Rhndinaca crassn 
Rhadinaea gaigeac 
Salvadora lincata 
SpilotespuUatus mexicanus 
Tantilla atriceps 
Tautilln deviatrix 
Tantilla rubra 
Tantilla icilcoxi rubricata 
Toluca lineata lineata 
Tropidodipsns sartoril sartorii 
Xatrix rhoinbijera blanchardi 
Storeria dekayi texana 
Storeria dekayi temporalineata 
Storeria hidalgoetisis 
Storeria storerioides 
Thamnophis cques cyrtopsis 
Thamnophis macrostemma 
megalops 

Thamnophis melanogaster 
cancscens 

Tha m n opk is sa iiri tus proximus 
Thamnophis scalaris scaliger 
M icrurns fllzingeri 
microgalbineus 
Bothrops atrox asper 
Crotalus atrox 
Crotalus lepidus lepidus 
Crotalus molossus nigrescens 
Crotalus scutulatus scutidatus 
Crotalus Iriseriatus triseriatus 

Sceloporus jarrovii minor 
See lopofus microlepidoius 
disparilis 

Sceloporus parvus parvus 
Sceloporus parvus scutulatus 
Sceloporus spiiiosus spinosus 
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SccloporUf^ uaiinbilis variahilis 
Phryno60ma modestum 
Phrynosoma comutum 
Phrynobvma oihiculnre var. 
Holbroolda texana 
Amciva undulatapodarga 


Cnemidoyhorus gulmh qulan\ 
Chi midophonis pcrplexus 
Bamin imbncntus ciliaris 
Anelytropdii papillo^m 
Eumece^bjnxc lynxe 
Eumeces ictragrarniaus 


Turtles 

Kinostcrnon integrum Gophcrus b( rlandicn 

Terrapene mencana 

Amphibians 


Diemictylm kallerti 
Bolitoglossa rujcscens 
Bolitoglossa platydactyla 
Chiropteroiriton midtidentata 
Scaphiopus couchii 
Scaphiopus multiplicatus 
Bufo cognatus 
Bufo horribilis 
Bufo vaUiceps 
Bufo pmctatus 

Tomodactylus mncrotympanum 
Synhophus guttilatus 
Syrrhophiifi latodactylus 
Syrrhophus cystignathoides 


Syrrhophus cnmpi 
Leptodactylm mdanonotus 
Leptodactylus Inbialis 
Eleuthtrodactylm latranB 
Eleutherodactylus rhodopis 
Acrodytes spilomma 
Synilisca hnudinii baudhxii 
Hyla eximia 
Hyla picta 
Hyla staufferi 
Hyla arenicolor 
Hyla miotympanum 
Hypopachus cuneuB cuneus 
Rana pipiens 


The present collection contains numerous species that here are 
traced to this area for the first time. The following represent new 
records for the State of San Luis Potosi. 


Pseudoeiirycea beUii 
Eleuthcrodactylus hidalgoenm 
AnoUs sericcm 
Anolis petersil 
Corytkophanes hernandesii 
Laemanctiis serraius 
Crotapkytus collarie baileyi 
Holbrookia macidata approximans 
Sceloporus jarrovii immucronatus 
Sccloporus serrifer pUoporus 
Sceloporus olivaceus 
Gerrkonotus liocephalus loweryi 
Adelphicos quadrivirgatus 
quadrivirgatus 
Ficimia streckeri 
Geophis multitorques 
Nmia diademata plorator 


Rhadinaea decorata 
Dryadophis melanolomus 
vcraecrucis 

Drymarchon corals erebennus 
Pituophis deppci jani 
Lampropcltiii triangulum orcifcrn 
Lampropeltis triangulum 
polyzona 

Elaphe flavirufa flavirufa 
Elaphe laeta laeta 
PUoctrcus laticollaris 
Tkamnopkis phenax pkenax 
Thamnophis marciana 
Coniophanes imperialis imperialis 
Coniophanes fissidens proi crops 
Trimorphodon tau 
Bothrops nummifer 
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There is a possibility that the species formerly reported from the 
State as Crotaphytus collaris collaris is identical with the one here 
referred to C. collaris baileyi. 

The forms described as new are; 

Xcnosaurus newmanorum Rhadinaea marcellae 

Schmidtophis Tantilla shawl 

Schmidtophib ruhrivehtris 

A few specimens in the collection will be treated at a later time. 

The larger part of the specimens were collected in the area about 
the tot\Ti of Xilitla which lies in the southeastern part of the State of 
San Luis Potosi a few miles from the border of the State of Hidalgo 
and equally close to the border of Queretaro. Some of the moun- 
tains in this region exceed an elevation of 7,000 feet. A few of the 
specimens come from this elevation on Cerro Cone j a. The greater 
part of the specimens, however, are from elevations between 2,000 
and 3.000 feet. 

ilrs. Newman was successful in interesting the townspeople in the 
collection and many specimens were brought to her by farmers, 
school children and others. This procedure made it almost impossi- 
ble to obtain accurate elevation data. The surprising character of 
the collection is the far greater proportion of snakes to the am- 
phibians and lizards than is usual in such a collection. 

CAUDATA 

Only one species of salamander. Bolitoglossa platydactyla 
(Gray), is represented in the collection by a numbered specimen. 
From the stomachs of certain snakes in the collection four other 
species have been taken, but it has not been possible, in all cases, to 
ascertain the complete identity of these. 

Three of these came from snakes of the genus Thamnophis. 
These are Thamnophis scalaris scaliger, T. marciana, and T. 
phenops phenops. The fourth specimen came from the stomach of 
an aberrant rattlesnake referred to Crotalus triseriatus triseriatus. 

Four species of salamanders have previously been foimd within 
the state limits. These are Dkmyctylus kallerti Wolterstorff. Bol- 
itoglossa rufescens (Cope>, Bolitoglossa platydactyla (Gray^, and 
Chiropterotriton multidentata (Taylor) . 

Diemyctylus kallerti Wolterstorff 

Diemyctylue kallertt Wolterstorff, Abh. Ber. Mus. Magdeburg, ro\. 6 , IftSO, pp. 147-149, 
p!. S, fig. 1; text figs. 12, 13. (Type locality, Tampico, Veracrua.) 

This species, known from Tampico, Veracruz, and from Villa 
Juarez, San Luis Potosi, has remained very rare in collections. A 



Taylor: Herpetology of Sax Lets Potosi, ^Mexico 173 


specimen, consisting of a head, more or less intact, together vrith the 
partly digested remains of the body and limbs, was recovered from 
the stomach of a snake, Thamnophis marciana (Baird and Girard), 
which was taken 6.5 miles east of Sabanito, San Luis Potosi. 

The generic identification was made on the characters of the head, 
especially the teeth, choanae, and on the character of the vertebrae. 
The specific identification is largely on the basis of probabilitj’, 
since D. kallerti is the only species of the genus knot\-n from this 
area, and the few characters exliibited agree. I have no doubt that 
it is correctly identified •with that species. 

Pseudoeurycea bellii (Baird) 

Oedipus platydactyluh Baird, Joum. Acad. Nat. Sci. Philadelphia, ser. 2, vol. 1, 1849, 
j). 2Sb (,7icc Salamandra phtydacti/lui, Cmierh (Tjpe localitj, Mcmco.) 

Spekrpea bellti Gray, Catalogue of the Batiachia giadientia of the British Museum, 
1850, p. 46. 

Pseudoeurycea belhi Taylor, Univ. Kansas Sci. Bull., vol. 30, 1944, p. 209. 

A partly digested specimen of this species was taken from the 
stomach of Thamnophis scalaris scaliger (Jan). The characteristic 
red color markings of head and body identify this sj^ecies without 
question. The snake is no. 293 from the Xilitla region and is men- 
tioned elsewhere in the paper under its name. This is a new record 
of P. bellii for the state and the most northerly record on the eastern 
part of the plateau. 

Bolitoglossa platydactyla (Gray) 

Salamandra platydactylua Gray, Supplement, in Griffith and Pidgeon’s Cmier’s, The Ani- 
mal Kingdom, vol. 9, 1931, p. 107. (Tjpe localitj% Mexico.) 

Bolitoqlosaa platydactyla Taylor, Umv. Kansas Sci. Bull., voL 30, 1944, p. 210. 

The single specimen in the collection (no. 525) comes from the 
Xilitla region. It displays all the usual characteristics of this spe- 
cies. The dorsal coloration is uniform brownish-faun, with an elon- 
gate, Y-shaped, dark mark on the head and neck, followed by four 
or five irregularly-placed dark flecks. 

I suspect that this specimen came from a much lower elevation 
than that of the to'wn of Xilitla (2,200 ft.), since the species is not 
known to occur much above 2,000 feet elevation. 

Chiropterotnton sp. 

A salamander taken from the stomach of no. 285, a young Tham- 
nophiis phenax phenax Cope, has the anterior part of the body more 
or less intact, save that the tips of the toes have the terminal pads 
missing, leaving the terminal bones exposed. 

The following characters are eTudent: maxillarj* teeth 30-30, sub- 
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equal in fcize: premaxillaiy teeth, 8: vomerine teeth, 7-7, the series 
beginning on the inner edge of the choanae; separated from each 
other posteriorly by a dii^tance equal to the narrowest diameter of 
choanae. and from the palatine series by a distance equal to two- 
thirds of the distance between choanae. Mandibular teeth 34-34. 

Fir«t finger completely involved in web; others with small web 
at base, leaving 2^2 phalanges free. The costal grooves are 13. 
The median part of the venter is without pigment ; some pigment is 
present on the chin. 

ilost of the other external characters are obscured by the process 
of digestion, which makc^ specific identification uncertain. The 
teeth are somewhat more numerous than in Chiropterotriton multi-- 
dtntata Taylor. However, it is with this species that the fonn must 
be compared. Xot impossibly it represents an unde&cribed form. 

SALIENTIA 
Biiio horribilis Wiegmann 

B \ WieaLiinn, I^.!* \un Oken, vol. 20 , 1 SS 3 , pp. C54-05.1 CTjpe loraUtj, 

Mi^aula \€.u*ruz, Vwaeniz, 

A young specimen ino. 5271 ■was taken by Charles R. Shaw 3 
miles north of Pujal. San Luis Potosi. 

Bufo valliceps Wiegmann 

Du^o la'l cep*t WiL'cniiam, I‘'*^ von Oken, v’ul. 20, 1833, pp. G57-059. (Tj'pe locality, 

A series of 33 specimens was collected (nos. 439-471), chiefly in 
April. ;May and June of 1947, although two specimens were found 
as early as March 5 of the same year. 

Most of the specimens conform to the typical characters and color 
patterns of the species. Three, however inos. 441, 456, and 459), 
large gravid females, are of a very dark blackish color, lacking al- 
mo^t all tiace of the typical color pattern of the other specimens. 

[Melanism has not been observed in other populations of this wide- 
spread species. 

SyrrJiophiis sp. 

T^'o specimens of this genus are in the collection but unfor- 
tunately both are in poor condition. One, no. 533, “found drowned in 
a thundcr-jug'' is bloated and surface tissues are somewhat softened 
and rotted. Consequently, some of the features, such as color 
markings and skin characters, can be only doubtfully inteipreted. 
The second (no. 5341, complete^' dried and shrivelled before being 
placed in alcohol, likewise is diflBicult to identify. 
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The species belongs in the section of the genu- in which a tiny 
outer palmar tubercle is present, and the terminal pad« on outer 
fingers are distinctly wider than the digits. The choanae are small, 
the diameter of one contained in the distance between them, five to 
six times. One cannot be ceilain whether a web vc'-tise i< present 
or not or whether the skin of the venter is areolate. The diameter 
of the tympanum is about two thirds the diameter of the eye and 
the eyelid is granular. The identity of the specie^ is in question. 
For one reason or another the following species of Syrrhophus in this 
section can be eliminated: latodactylufi, verniculatuHj campi^ gutti- 
Intus, smith}, and Icprus. If the specimens belong to a kno^m specie'?, 
they are referrable to cystingnathoides or verriicipcs with the 
greater probability to veirucipes. 

Three species are already known from the state. These are Syr- 
rhophus giittilatiis, S. latodactylus and *S. campi. S. cysiignathoidcs 
has been reported with a question. 

Eleiitherodactylus hidalgoensis Taylor 

Eh lit he redact ifhis hidalooiJ 819 Tajloi, Cniv. Kansa« Sl*i. Bull., ^ol. 2S, i>t, 2, 1042, pp. 
209-001, pi. 25, figs. 5-S; pi. 27, fig. 10. 

This rare species has been known previously from two small male 
specimens from near Tianguistengo, Hidalgo. Fortunately the 
collection contains three specimens, two large females and one male, 
all taken in a cave near Xilitia by Charles Shaw. 

These specimens differ from the types in only small details. In 
the two larger females, the head while proportionally the same, 
shows no indefinite occipital fold, and the tympani of the females 
are somewhat larger — ^more than half of the diameter of the eye. The 
tympanum in the male is practically as in the type. On the tarsus 
the inner fold is distinct and continuous in the large females, indis- 
tinct in the male, and the tubercles on the outer side are faintly in- 
dicated in the females and are not disceraible in the male. 

The color (in formalin transfeiTed to alcohol) of no. 523 is gray 
with some darker gray flecks. The tympanum is brown with a 
lighter center. The snout and head are darker gray, with a faint 
light interorbital line and two indistinct lighter diagonal lines or 
bars behind eyes tending to inclose a darker triangle. The barring 
on limbs is indistinct, the color dark gray. No. 524 is lavender to 
purplish brown. The head pattern is discernible but indistinct, and 
the back is clouded with darker. The bars on the limbs are more 
distinct than in the type. In the male (no. 5251 the w-shaped pat- 
tern of the type is more plainly tdsible and the head markings are 
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like'W'ise very distinct. The back is clouded or flecked with brown. 
All of the«e three specimens are light flesh on the ventral surfaces 
but there i^ a peppering of pigment visible under the lens. 

The finding of these specimens in a cave is of great interest. It is 
possible that crevices in rocks and caves, rather than trees, are the 
normal habitat of the species and may account for the fact that only 
a few specimens have been found. 

Smilisea baudinii baudinii Dumeril and Bibron 

Hyla bahdim* Duin^ni and Bibron, Erpetologie gonerale ou histoire natuielle complete des 
reptlle^, \ol. fe, 1S41, pp. 5(U-3. (Tj-pe localitj, Mexico.) 

Hi/la baud mi baudmn Stejneger and Batbuui, Checklist of North Amencau Reptile's and 
Amphibia, 2d ed., 1923, p. 29. 

SfHil bca da’dii'ia Cope, Proc, Acad. Nat. Sci. Philadelphia, \ol. 17, 1805, Oct., p. 05; 
footn jfe band ni ). 

A series of 19 specimens (nos. 505-522, 532 ) was collected in May 
and June of 1947. The earliest date is ]May 9, and the latest June 
25. Many of these are gravid females. All were taken in the 
Xilitla region or ( one I “on the road to Xilitla.” 

Acrodytes spilomma Cope 

HyJa sptlon ma Cope, Proc. American Phil, f'^oc., vol. 17, July 20, 1887, n, i»0. (Type 
locality, Coaonioloapam, Veracniz, 

Acrodi/tes bpilomrna Smith and Taylor, Univ. Kan^-as Sci. Bull., vol. 80, 1944, p. 04. 

A single small specimen (no. 531) belonging to this species was 
obtained at Pujal, November 21, 1946, by Charles R. Shaw. The 
dorsal coloration is brown with rather broad cream lines beginning 
behind the eye and extending back dorsolaterally about two-thirds 
the length of the body. The limbs are lighter than the body, with 
black flecks on the numerous pustules. It was found on a cornstalk. 

Specimens have previously been reported from Rio Coy (near 
Pujal) and Tamazunchale. in San Luis Potosi. 

Hyla miotympanum Cope 

miotwnipahum Cope, Proc. Acad. Nat. Sri. Philadelphia, vol. IS, Mar., 1893, p. 47. 
CTj-pe locality, near Jalapa and Mirador, Veiacruz, ^Mexico.) 

A gravid female (no. 5291, taken at Xilitla. is in the collection. 
It differs from more typical specimens in having the tympanum 
nearly half the diameter of the eye, while the tj'pical form usually 
has the tympanum only one third to one fourth the eye diameter. 

There is a slight axillary web, and the first finger is opposed to 
the other three. A continuous inner tar.<al fold is present. 

Specimens have previously been reported from Tamuzunchale and 
Valles. 
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Hyla arenicolor Cope 

Hyla affinis Baird, Proc. Acad. Nat. Sci. Philadelphia, voL 7, Apr., 1854, p. 61 (nee 
Hyla atfinis Spix, 1854). (T^pe locahty, northern Sonora, 'Mexico.) 

Hyla arenicolor Cope, Joum. Acad. Nat. Sci. Philadelphia, ser. 2, vol. 6, July, 1866, 
p. 64 (substitute name for the preceding species). 

A single specimen (no. 528) was obtained by Robert Newman at 
the San Luis Potosi Reservoir, March 28, 1947. 

The specimen is ash gray with darker blotches. Specimens have 
been previously reported from the state. 

Bana piptens Schreber 

Sana ptpiens Schreber, Der Naturforscher, Halle, vol. 18, 1872, p. 185, pi. 4. (Tjtc 
locality. Raccoon, Gloucester County, New Jersey, U. S. A.) 

This widespread species is represented in Mexico by several forms 
which may well be worthy of subspecific recognition. However, no 
attempt has been made to allocate subspecifically a juvenile speci- 
men in the collection (no. 530) taken at Villa del Reyes, San Luis 
Potosi. 

SAURIA 

Anolis sericeus Hallowell 

Anolis sericeua, Hallowell Proc. Acad. Nat. Sci. Philadelphia, 1856, pp. 227-228. (El 
Encero de Jalapa, Veracruz.) 

Seven specimens of this small anole are in the collection (nos. 561- 
567). Three of these have the two orbital series separated by an 
intercalated series of small scales. Four specimens have them sep- 
arated save for one scale, which is in contact witii its fellow. Four 
are males with an ample gular appendage bearing a dark red brown 
spot (said to be blue in life) . The median portion of the appendage 
is whitish. 

This is a new record for the state. 

Anolis petersii Bocourt 

Anolis petersii Bocourt, Mission Scientifique auz Mexique el dans TAm^rique CTentrale; 
Etudes BUT les Reptiles et les Batraciens, Livr. 2, 1878, pp. 79-80, pi. IS, fig. 2; pi. 15, 
figs. 11, 11a. (Type locality “la haute Vera Faz [Guatemala]"}; Boulenger, Catalogue of 
the Lizards in the British Museum, 2d ed., vol. 2, 1885, pp. 66-67 (Mexico). 

Anolis hiporeatua (non Wiegmann) Cope, Proc. Acad. Nat. Set Philadelphia, 1871, p. 215 
(M&dco). 

A single specimen, no. 560, was captured in the Xilitla region. 
This form is rare in collections probably due to its habitat in forest 
trees. It is the largest Mexican species of the genus Anolis. 

The specimen, a yoimg adult, measures 93 mm. snout-to-vent. 
The type specimen is considerably larger, measuring 118 mm. This 
is the first record for the state. 

12^-3658 
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Corythophanes hernandesii (Gray) 

Chamacleopsii Her^mndrz^i Gray, Synops. Kept, in Griffith's Cuvier’s Animal Blingdom, 
vol. 9, 1831, p. 45. 

Coryihophapc? hcn>a^d€sii Boulenger, Catalogue of the Lizards in the British Museum, 
2d ed., vol. 2. 1SS5, p. lUS. 

A splendid series (nos. 407-438) of this rare casque-headed lizard 
wtli a horizontal spine above the ear, was obtained by Mrs. New- 
man in the Xilitla region. Two specimens, nos. 413 and 414, are 
from the specific locality. Rancho Apetsco. 

The specimens agree in structural detail with Boulenger’s decrip- 
tion (loc. cit.). However, there is variation in coloration between 
the two sexes. Females have the sides of the snout light while the 
eye is involved in a broad diagonal black line that reaches to the 
edge of the tympanum. Three lines begin from lower edge of the 
black stripe, and pass down across the jaws and then are deflected 
backwards to breast. The bellies are usualty banded with lighter 
and darker brown, the latter may be broken into discrete spots. 
Sides of head casque dark. One dark band on shoulder and four 
more or less distinct short dorsal bands. The one on the rump is 
more conspicuous than the othere. 

Males often have the black diagonal stripe involving eye, bor- 
dered below with white. The sides of snout and entire lower jaw, 
throat, and to a lesser extent the abdomen, light. A small protrud- 
ing throat fan evident in males (to a somewhat lesser extent in fe- 
males). The sides of the casque are reddish brown with some black 
reticulation. 

Laemanctus serratus Cope 

Laemanctus longlpea (non TTiegmann) Dum6ril, Arch. Mus., vol. 8, 1856, p. 512, pi. 21, 
fig. 4; Bocourt, Arch. Mus., vol. 8, p. 114, pi. 17, fig. 4. 

Laemaneiua serratus Cope, Proc. Acad. Nat. Sci, Philadelphia, 1864, p. 176. (Type 
locality, not stated, presumably Medco); Boulenger, Bull. Soc. Zool. France, 1877, p, 463, 
pi. 7, fig. 3; Catalogue of the Lizards of the British Museum, 2d ed., vol. 2, 1885, pp. 

Three splendid specimens of tliis bizarre species are in the collec- 
tion (nos. 337-339) taken at Xilitla by Marcella Newman. This 
species has remained exceedingly rare in collections. In the exten- 
sive collections made by Dr. Hobart M. Smith and me over a period 
of years not a single specimen was taken. It is not knonn whether 
the species is actually rare or only seemingly so. Its tree habitat 
and green coloration in life would prevent easy observation and ac- 
quisition by collectors. 

Between the semicircular orbital series and the superciliary edge 
there are about six rows of smaller unequal scales. The parietal 
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area is constricted somewhat behind the orbits, and the lateral ser- 
rate edges of the casque come together posteriorly at an angle. The 
scales of the serrate edge are striate while all other scales are 
strongly rugose or tubercular. A series of regular plates on the 
snout between the two series of canthal scales extend back to the 
level of the eyes. Despite the fact that the nasal is moved back and 
separated by one or two scales from the rostral, the two most an- 
terior of these may be interpreted as a pair of intemasals in contact 
mesially with each other, with the rostral anteriorly and with a 
median azygos frontonasal posteriorly. The latter scale is bounded 
laterally by two supranasal scales, the most anterior of which is in 
contact with the intemasals. The frontonasal is followed by a pair 
of prefrontals. Although the supraorbital areas are not elevated, 
each is bounded by a curved series of eight somewhat enlarged 
scales, the two series normally separated by a single series of scales 
(one specimen has two immediate^ following the prefrontals) . 

The limbs are extremely long; the adpressed hind limb reaches 
be3"ond the tip of the snout. The subdi^tal lamellae have rounded 
blackish, homj’ knobs, usually in a single series but under the joints 
there may be one or more pairs. Two elongate keels appear on the 
enlarged scales following the claws. 

In life the specimens were nearh' uniform green, save for the 
white stripe from eye to shoulder, bordered above by a broad dark 
line which narrows posteriorij'. A series of brown spots are present 
on the sutures between the labials, and a white stripe runs from 
axilla to groin on the ventrolateral line. The tail is green but the 
shade is a rather grajush green. 

In two of the preserved specimens the green color is completely^ 
gone, and is replaced by a reddish brown on the back and sides, on 
which is superimposed five irregular diagonal blotches, each joining 
its fellow on the back, the spots outlined in black or brown color. 
The chin is flecked with red brown. The tail is indefinitelj^ banded 
with darker. The labials have a bluish cast, while the chin and ven- 
ter are reddish purple with some greenish blue erident midventrally, 
and posterior to the anus. A cream-white line runs from under the 
eye to the shoulder and a cream spot or line is present on the side of 
the neck, both of which are parallelled by a darker stripe. The ven- 
trolateral white stripe (partly discontinued) is present on the ven- 
trolateral surface. 

The third specimen which has imdergone a different preservation 
in a heavy salt brine has retained most of its life colors. 
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Ctenosaura acanthvra (Shaw) 

Lacerta acanthura Shaw, General Zoolog>% voL 3, pi. 1, 1802, p. 21G. (Tj^e locality 
[restricted to] Tampico, Tamaulipas, MIxico.) 

Cteno'^aura acanthura Sumichrast, Arch. Sci. Phys. Nat., vol. 10, pp. 49-50; Bailey, Proc. 
U. S. Nat. Mus., vol. 73, art. 12, 1928, pp. 9-16, pis. S, 4. 

Two specimens, a yoimg (no. 344), and an adult (no. 345), are in 
the collection from Ebano, San Luis Potosi. 

The male is very dark, and little trace of the dorsal pattern re- 
mains. The dorsal crest is from 8 to 13 mm. hi^, extending from 
the back of the occiput to a point slightly back of the level of the 
thigh. The spiny whorls of the tail are separated by three smooth 
rows, at base (for 2 or 3 whorls) and by two for nearly half the 
length. Beyond this point there is little differentiation in the trans- 
verse rows. The femoral pores are 7-6. 

Crotaphytus coLlans baileyi (Stejneger) 

Crotaphytm baileyi Stejneger, N. American Fauna, no. 8, 1890, p. 108, pi. 12, fig. 1. 
(T^T>e locality. Painted Desert, Arizona.) 

One specimen, no. 336, is from Presa de Gaudelupe, S. L. P. 

The species of Crotaphytiis occurring in Eastern San Luis Potosi 
appears to agree more closely with the southwestern C. collaris 
baileyi rather than with C. collaris collaris which is the expected 
eastern species. However, it differs from C. baileyi in the following 
characters: The median scales between the supraocular areas are in 
two enlarged series which are almost completely separated by an 
intercalated series of scales. Only two pairs of scales touch for a 
part of their length; normally three or four pairs are in contact for 
their entire length. 

The head is grayish or clay color with small black dots scattered 
on the top and sides. A double black collar is present, the anterior 
part formed by a series of dots. The posterior part is continuous on 
each side, but above is interrupted mesially. About six dim, narrow, 
light, transv’erse bars are present on the back, the intervening areas 
being dotted with rounded dim, gray spots. Between the shoulders 
there is a transverse row of contiguous black dots; two other rows 
across the back, the black dots in these, however, are separate and 
not especially distinct. The chin is clouded or mottled with gray 
and dull cream; the underside of the abdomen, and the underside of 
the hands and feet are a uniform creamy white. The tail is bluish 
gray with numerous small rounded darker spots. 

Should the character of the intercalated median scale row on the 
head prove constant in a series, this lizard might well be recognized 
as a new form. 
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Holbrookia macvlata approximans Baird 

Eolbrooha approvimans Baird, Proc. Acad. Nat. Sci. Philadelphia, 1858, p. 253. (Tjpe 
locality, ‘To\\er Rio Grande,”) 

Holbrookia maculata approximans Stejneger, N. American Fauna, no. 3, ISOO, p. 109. 

A specimen, no. 340, was captured five miles NE of Candido 
Navarro, and no. 574 near the city of San Luis Potosi. 

The specimens appear to be tj'pical and extend the known range 
of the species from Central Chihuahua and Coahuila considerably 
farther to the southeast. 

Sceloporus jarrovii immucronatus Smith 

Sceloporus jarroiii immucronatus Smith, Copeia, 1036, pp. 228-227. (Tjpe locality “Ten 
m.les north of El Pinalito, Hidalgo, Mexico.) 

Six specimens of this form (nos. 548-533) were taken in the gen- 
eral area of Pendencia and Ciudad Maiz in eastern San Luis Potosi 
(the elevation of no, 548 is 4,300 ft., two miles south of the village 
of Pendencia.) The specimens, while agreeing in most characters, do 
differ to some extent. 

These constitute the first record of this subspecies in the state, 
although Sceloporus jarrovii minor is known to occur in the west- 
ern part. This latter form is characterized by a wide black nuchal 
collar, six to eight scales broad. In this series the collars are only 
three or four scales broad. The head and neck of the females have 
numerous bluish white spots. 

Sceloporus serrifer plioporus Smith 

Sceloporus semfer plioporus Smith, Field Mus. Nat. Hist, Zool. ser., vol. 26, July 27, 
1939, pp. 212-214. (Type locality, Encero, Veracruz.) 

A specimen from Ebano, no. 547, is referred to this form despite 
certain differences from the type. It is a male and somewhat dis- 
colored by formalin. The femoral pores are 10-11, and there are 32 
scales from occiput to above vent. The posterior frontal is divided 
longitudinally and separated from the interparietal. 

The nuchal collar is about four scales wide and bordered behind 
by a narrow light collar. A few lighter marks are present on head 
and neck; the dorsal scales are normally mucronate. The tail has 
about seven bluish bands separated by darker bands. The field 
notes state: “back pale green and yellow; blue on sides of belly.” 

While this is the first record for the state, it is known from south- 
ern Tamaulipas and northern Veracruz. 
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Sceloporiis spinoms spinoaus Wiegmann 

SccloporitB spmnsua TrTiegmann, Isis, vol. 21, 1828, p. 370. 

Sceloporus spir^okus apviosus Martin del Campo, Anales Inst. Biol., Mexico, vol. 8, 1937. 
p. 262; Smith, Field Mus. Nat. Hist., Zool. Ser., vol. 26, 1939, pp. 87-94, fig. 10. 

One female specimen, no, o54, taken in the Charcas Region, in an 
an*oyo near Charcas Mine, 6,900 ft. elevation, is referred to this 
species. 

Sceloporus olivaceus Smith 

Sceloporus ohiaceus Smith, Trans. Kansas Acad. Sci., vol. 37, 1984, pp. 263, 277-279; 
and Smith, Field Mus. Nat. Hist., Zool. Ser., vol. 20, 1939, pp. 110-118, pi. 18. 

A large male, no. 555, from near Pendencia is referred to this spe- 
cies. There are five supraoculars and the prefrontals are separated: 
the large bluish marks are separated mesially by an elongate light 
stripe dmded by a vert' thin black line ; the bluish spots themselves 
have some indefinite dark markings; and the dorsolateral light 
stripes are more or less distinct. 

The scales of the head are black with narrow, greenish, transverse 
markings. One line crosses the prefrontals, one crosses the supra- 
oculars and another discontinuous line crosses the parietals. The 
superciliary area has six or seven small greenish spots. Three defi- 
nite greenish lines run from the eye down across the labials. 

Sceloporus mierolepidotus disparilis (Stejneger) 

Sceloporus disparilis Stejneger, Froc. Biol. Soc. Washington, vol. 29, 1916, pp. 227-230. 
(Type locality, Lomita Ranch 6 mi. N, BUdolgo, Texas.) 

Sceloporus mierolepidotus disparilis Dunn, Proc. Acad. Nat. ScL Philadelphia, vol. 88» 
1936, p. 472. 

The single specimen (no. 342) from Xilitla is a male having the 
femoral pores, 16-16; 68 dorsal scale rows from the parietal to the 
posterior line of the thighs; and 67 scale rows around the middle of 
the body. 

The species has been reported previously from several localities 
in the state. 


Sceloporus variabilis variabilis Wiegmann 

Sceloporus varuihUia Wi^pDoaxm, Herpetologia !Mexicana, 1834, p. 51. (.Type locality 
Mexico, by inference.) 

Sceloporus variabilis variabilis Smith, Proc. Bid. Soc. Washington, vd. 47, pp. 127-129. 

This is one of the most common lizards of the northern edge of the 
plateau, and is represented by a large series of specimens (nos. 346- 
406 and 568-576). Of these 14 are from Ebano, 1 from miles 
south of Pendencia, while the remainder are from the Xilitla region. 
The species appears to remain active throughout the winter. In 
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November, 14 were taken; December, 1; Januar}’, 5; February, 3; 
March, 2; April, 28; and May, 18. 

Specimens from Ebano and Pendencia have the femoral pores 
small, and the rim of the pore scale is broken posteriorly. Those 
from Xilitla have the pores twice as large as the Ebano specimens 
and the rim of the scale surrounding the pore is usually unbroken. 

Cnemidophorus gvlaris gularis (Baird and Girard) 

Cnemidophorua gulans Baird and Girard, Proc. Acad. Nat. Sci. Philadelphia, 1832, p. 
128 (.“Indianola and the Valley of the Rio Grande del Norte”). 

Cnemidophorua gularis gulana Cope, Proc. Acad. Nat. Sci. Philadelphia, 18&2, p. 834. 

The subspecies Cnemidophorus gularis gularis is represented by 
six specimens (nos. 535-540) as follows: four from Ebano, one from 
the “Charcas Region, desert at Morelos iline,” and one from the 
“San Luis Potosi Reser\’oir.” 

The younger specimens are typically striped. In the largest, and 
perhaps oldest, the stripes are missing and are replaced by numerous 
blue-white pimctations scattered on the dorsal surface. 

Ameiva undulata podarga Smith 

Ameiva undulata podarga Smith, tJniv. Kansas Sci. Bull., vol. 31, pt. 1, 1046, pp. 40-43, 
hgs. ID, 2A. 

Six specimens (nos. 541-546) were obtained in the Xilitla region. 
The specimens appear to be typical of this form. 

Xenosaurus newmanorum sp. nov. 

Type: No. 499 Louisiana State University. Collected in the 
Xilitla region, San Luis Potosi, Mexico. 

Paratypes: Nos. 489-498; 500-504, L. S. U., same locality. 

Diagnosis: Related to Xenosaurus grandis but with the following 
differences: supraocular scales smaller, never forming a continuous 
series of three or four, that are much wider than long; tail a little 
shorter and slenderer with 2-4 scales fewer in a whorl about tail 
near base; arm above nearly uniformly covered with large rounded 
scales, somewhat conical on dorsal surface, rather than with the 
tubercles spaced with the distance between nearly equal to diameter 
of the base of the tubercle; a pair of light spots beginning between 
auricular membranes and extending back for a distance less than, or 
equal to, their width; a broad distinct stripe begms near tympanum 
that runs up and back, approaching but not meeting its fellow be- 
hind posterior level of arm insertion; venter nearly uniform grayish 
white, instead of cream with numerous quadrangular black spots. 
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Description of the type; Dorsal outline of the head triangular 
or arrow shaped, the temporal region slightly cur\’ing and bulging 
out in front of the tympanum, which faces outward and backward; 
the canthus rostrailis is poorly developed and there is no canthus 
temporalis; rostral narrower than mental, times as wide as high, 
highest at median point, notched laterally above; no distinctly en- 
larged medial scale touching rostral ; circumorbital rings moderately 
developed, separated by a single series of roughened scales; scales 
of dorsal surface of head rough, keeled, ridged, or somewhat con- 
ical, those in intemasal and temporal regions largest and with a 
few scattered minute granular scales between; in temporal region, 
scales distinctly conical, separated by irregular rings of minute 
granular scales; median supraocular scales somewhat enlarged but 
not foiming regular series, often subcircular and moundlike ; super- 
ciliaries 11-11; 13-13 suboculars; nostril in single nasal; supra- 
labials 13-13; infralabials, 11-12; a series of scales bordering su- 
pralabials above hea'rily ridged posterior to nasal; a row of en- 
larged scales begin behind eye and run back on temporal region, 
usually bordered by one row of scales on each side also somewhat 
enlarged. 

Body covered with rounded or oval somewhat conical scales sep- 
arated by smaller similar scales mixed with minute granules of 
varying size. 

A skinfold on neck, with often another indistinct one preceding 
it; an average count of about 43 scales in a line between neck fold 
and tip of chin (counts may vary three or four scales if made at 
different points) ; beginning at about level of axilla, a series of trans- 
verse scale rows cross the ventral surface, terminating posteriorly 
at about the level of the groin. These individual scales are quad- 
rangular and there are 18-20 in the widest rows; on sides they 
merge into the more rounded lateral scales; a lateral skinfold from 
axilla to groin along sides, nmning close to ends of ventral series. 

On median ventral line 78 scales from base of tail to tip; 107 
scales on dorsal part of tail; tail surrounded by whorls of scales, 
every other whorl breaking up into two rows on the sides so that 
the dorsal count is usually nearly a third greater than ventral; 
ventral part of tail compressed and narrowed. 

Dorsal surface of arm regularly scaled, the tubercles in contact, 
with occasional granules in the interstices; on the posterodorsal 
part of thi^, tubercles are farther apart, not in contact. 

Tympanum smooth not covered with granules, hi^er than wide, 
its greatest diameter equal or very slightly less than length of eye 
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orbit; fingers and toes well developed, somewhat angular, claws 
strong; 32 scales under fourth toe; toes of hind limb reaching half 
way between elbow and arm insertion when limbs are adpressed to 
body; maxillarj’-premaxillaiy teeth, 23 on each side. 

Color: Head with a ground color of brownish gray; numerous 
dark brown flecks forming indistinct lines running back from eye 
and a large more or less distinct dark mark in the occipital region; 
back with five or six broad brown bands with deep black irregular 
edges and lineated series of black tubercles; eight dark bands round 
tail, the under parts of bands split with lighter color; the brown 
bands are separated by bluish gray bands that are diagonal on the 
sides and are interrupted medially on back by a very narrow streak 
of brown; these light bands may be edged with black and there 
may be some scattered black tubercles; chin, throat and venter 
dirty white or slightly bluish white. (Under a lens there is to be 
seen a fine, nearly uniform, scattering of pigment.) 

The brown neck band is somewhat triangular; the middle one on 
the back tends to be partially divided by an extra gray band. Arms 
and legs indefinitely flecked with brown, black, and gray above, 
nearly uniform gray below; digits indefinitely banded with gray. 

Measurements in mm.: Snout to vent, 112; tail, 106; head width, 
25; head length to front edge of tympanum, 31; axilla to groin, 51; 
snout to forearm, 44; body width, 23; arm, 40; leg. 50. 

Remarks: The differences between this form and the typical one 
occurring in Veracruz near Cdrdoba are numerous but not of great 
magnitude. Certain of these have been pointed out in the diag- 
nosis; the following differences exist between Xenosaurus grandis 
and newmarumim: In grandis the head is more distinctly trian- 
gular, the canthus temporalis more distinct, and the sides of the 
temporal region more nearly vertical; the tjmpanum is entirely 
covered with a thin scaly membrane (apparently absent in new- 
manorum or if present, lacking scales) ; the area of small scales 
behind the vent is larger, arranged in seven or eight rows (usually 
only four, and the scales back of anal lip larger in newmanorum ) ; 
the preanal scales more uniformly developed. In the basal portion 
of the tail every fifth whorl is divided, but in the remainder of the 
tail every other row splits. This takes place lower down on the 
side, often only the ventral median pair being undivided. The lower 
labials have a low lateral ridge, less conspicuous than that in new- 
manorum. The enlarged row of ridged scales below the infralabials 



186 


The Unr’ersity Science Bulletin 


’1^ 


o cc 

^ ^ 




!> 

o 

a 

& 


slSSgS§:::S 


03 
1 -H O 


Si 


s 

I ii 2 


r^Soaocogggogggg 


S Jt^ 1 >- 


Og .,2 0 i^^w^ 00 »^ 500 ^•^-» 0 ^-C 0 
>^^ccocococococococococococo 




« an ‘- 

S '3 « 

S 5 CJ 


,^i-<OWWO^OOi-i^i-i^ 

THt— 4i— Jt-H 1-H 1-H tH 

•b ^ fh cS o ci> o '•H ^ ^ o ^ ^ 

kS^ rHrH»-»r-ti^»H i— |r-»T-lrHT-H 


,«CCC0kO»O«W5C^e0»OTHCflW5 

5 ..Hp^' 4 «T^^w 4 ei 4 Tj<c 4 co 4 

r7 


' 3 ^ 


sroScowS«w«ScScSc 5 


S 3 « 5 ’^ 0 »OCOCOCQCO'^CQCC^ 
g'2C9<N<MC^eqWo5<NC^C<INCQ 

H? 


ISSSSgggggggS 


5ccWOOcooor:-^ou5eqQO 

5 +- aji-«»Hi-»F -»00000000 
^ 4i— ff-HT-4r-4F-4^»^FH 


CO C 4 03 eo U 9 

§ § ^ § 




03 03 O 03 ^ 
»0 US 


® g 



Tayloe: Herpetology op San Lns Potosi, ^Iexico 187 

are wider than in newmanomm. The first and second pairs of chin- 
shields are in contact with the infralabials, while those following 
are separated from the labials by the series of ridged scales. (In 
newmanorum there are eleven specimens in which only first pair 
touches labials; three in which one of second pair touches; in two, 
all the scales of the chin are distorted and seemingly abnormal.) 

The genus is known from hlexico and Guatemala. Xenosaurus 
grandis occurs in the region about Cordoba, Cuautlapan. Huanusco, 
Orizaba and Tehuantepec in Mexico; X. rackhami is a Guatemalan 
species. 

The specimens of X. grandis that I collected at Cuautlapan were 
ensconced between lamina of rock, where softer layers had been 
weathered away leaving narrow spaces between harder layers; it 
is not known whether a similar habitat is occupied by X. new- 
manorwm. 

The species is named for Mr. Robert Xewman and Mrs. Marcella 
Newman who obtained the specimens. 

' Barisia imbricatus ciliaris Smith 

Gerrhonotus levicollis ciliaris Smith, Proc. TJ. S. Nat. Mus., vol. 92, 1942, pp. 3C5-8G7. 
(Type locality, Sierra Guadalupe, Coahuila, Mexico.) 

Barisia imbricatus cilians Tihffli, Amer. Mid. Nat,, vol. (In press.) 

This form, previously known from the “mountains near San Luis 
Potosi [city]” is represented in the collection by a specimen (no. 
341) taken at an elevation of 7,000 feet between Llano de Coneja 
and Llano de Garzas in the Cerro Coneja region. It is a gravid 
female containing 11 well-developed embryos, probably about ready 
for birth since the yolk material seems to be entirely absorbed. 
One embryo measured 36 mm. from snout to vent, the total length 
being 98 mm. 

The folloT\’ing characters are diagnostic: 

Dorsal scale rows 16, the six median being strongly keeled, the 
adjoining rows lightly keeled; 12 ventral scale rows; a single pair 
of chinshields in contact medially, the upper largest. The meas- 
urements (in mm.) are: total length, 293; snout to vent, 115; vent 
to tip of tail, 178. The adpressed limbs fail to touch. 

The azygos postmental present on the specimen is perhaps ab- 
normal for this form ance only in four of the eleven young is it 
present; and while two loreals are present in this specimen, one is 
the more usual number. 
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Gerrhonotus liocephalus loweryi Tihen 

Gerrhonoius liocephalus lowerj/i Tilieo, Tran«. Kansas Acad. Sci., voL 61, 1948, pp. 302-305. 

This spendid series has recently been studied and named by Dr. 
Joseph Tihen. The t3'pe is LSU no. 480. The paratype series, 
LSU nos. 472-479, 481-485, 485a, 486-487. All are from the Xititla 
region. One specimen from Ciudad Alaiz, no. 488, has been ten- 
tatively referred to this form, but it differs in a number of points. 
It is possible that these presumed differences are juvenile char- 
acters. 

Eumeces tetragrammus (Baird) 

PUstiodon tetragrammus Baird, Proc. Acad. Nat. Sci. Philadelphia, 1858, p. 256. (Type 
locality, Lower Rio Qrande Rher.) 

Eumeces tcrtcgrammu^i Cope, Bull. U. S. Nat. Mus., no. 1, 1875, p. 46; Taylor, Univ. 
Kansas Sci. BuU., vol. 23, 1935 (Aug. 15, 1936), pp. 298-304, fig. 46. 

An example of this species no. 343 collected at Ebano appears 
to be tj’pical in coloration, and the scale data fall vrithin the known 
limits of variation. 


TESTUDINATA 
Terrapene mexicana (Gray) 

Cistudo iOnychotrid) mexicana Gray, Proc. Zool. Soc. London, 1848 (Feb., 1849), pp. 
16-17, pi. 2. (TiTse locality, Mexico.) 

Terrapene go^dmani Stejneger, Proc. Biol. Soc. Washington, vol. 46, 1943, pp. 119-120. 

Terrapene mexicana Muller, ZooL Anz., Bd. 113, Heft 5/6, 1936, pp. 97-114, figs. 1-4. 

Three specimens of Terrapene are in the collections; no. 332 
Valles, S. L. P.; nos. 333 and 334 being from Ebano, S. L. P.; while 
no. 335 was taken at Pujal, S. L. P. 

Despite rather extraordinarj" differences in the general appear- 
ance, all three are referred to Terrapene mexicana (Gray) , a species 
described nearlj- a hundred j'ears ago from a specimen of unknown 
provenance in Mexico. The tjTpe specimen has a dark brown cara- 
pace, the dorsal and lateral plates being spotted and rayed with 
cream. The scales on the arms are dark, and most of those on the 
anterior face of the arm bear a yellow or orange spot. Fom claws 
are present on the fore foot. There are three claws on the hind foot. 

Stejneger has described a Terrapene goldmani from “Chijol (or 
Chijoles), southeastern comer of tie State of San Luis Potosi, 
Mexico; in the coastal plain.” This species also has only three 
claws on the hind foot. The carapace is nearly uniform “clay- 
color” with well-defined broad dark-brown margins to each plate 
along the seams. The color of the arms and legs is not mentioned. 

Muller {loc. cit) has reviewed a series of Terrapene collected for 
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the most part in the region about Tampico, Veracruz. He has con- 
cluded that Terrapene goldmam and Terrapene mexicana are syn- 
onyms. Whether he is correct in his interpretations cannot be de- 
cided on the basis of these specimens. The more outstanding 
characteristics of each of these is given. 

Xo. 332 (collected by Chas. Shaw, Valles, San Luis Potosi, Oct. 
11, 1946). This specimen has a high, laterally compressed cara- 
pace, with a continuous, flat crest on the second, third and fourth 
vertebral scales. The keel can be distinguished also on the first 
vertebral. A small nuchal is present. The marginal scales flare 
out posteriorly and are strongly serrate. The foot has three claws. 
The upper parts of the sides slope sharply, giving the carapace a 
tectiform shape. 

The general color is yellowish olive, the sutures of all the plates 
being dark, black brown. The plastral plates are similarly col- 
ored, in that the posterior edges of the scutes and the median su- 
tures are dark brown. The chin and lips are dull brownish-white 
without any markings. An indefinite grayish spot is present on 
each side of the mandible. The neck, arms, legs and feet are uni- 
form olive-brown without trace of yellow spotting on scales. The 
top of the head is brown with some marbling of dirty cream. The 
tip of the snout and maxilla are light olive. The area about the 
nostrils is yellowish tan. 

No. 333 from Ebano is the largest specimen. The carapace slopes 
regularly on the sides. The sutures are bordered by wide areas of 
dark black-brown. The scales on the front of the arms have yellow 
spots, or are yellow with darker edges. The top of the head and 
to a lesser extent the neck above, and side of head is covered with 
numerous black spots. A pair of vertical lines is present on the 
front of the beak which is very slightly notched. The plastron has 
a broad dark area bordering the sutures, but some yellowish areas 
are present near the outer border. The chin is whitish. 

No. 334, from the same locality, lacks the dark stripes along the 
sutures but does show what appear to be remnant spots and rays of 
dark brown on a lighter olive ground color. The larger scales on 
the arms are blackish with yellow centers. The top of the head is 
more or less uniform bluish gray. 

The specimen from Pujal (no. 335) has the dark stripes along 
the sutures rather indistinct and some indistinct darker markings 
suggesting i^ts or rays. There is a very small amoimt of dark 
brown on the carapace, scattered in irregular areas along the su- 
tures. The throat is strongly reticulated with black. 
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A very slight longitudinal convexity is discernible crossing the 
upper half of the costals. The arms are spotted with yellow. 

Measurements oj Terrapene Mtxicana (Gray) 



no. S3S 

no. 334 

no 335 

no. 332 

Length of carapace 

166 

150 

163 

132 

Length of plastron 

164 

188 

142 

126 

Width of carapace 

128 

119 

121 

US 

Width of plastron 


85 

87 

81 

Greatest height of carapace and plastron 


72 

78 

82 


SERPENTES 

Le-ptotyphlops myopicus myopicus (Garman) 

Ste7iost(ma myopiciim Garman, Mem. Mus. Comp. Zool., vol. 8, 1888, pp. 6, 130, 131. 
(TjT>e locabty Sa\iiieTo, near Tampico, Tamaulipas.) 

Leptofyphlops mjopicu^ myopicus Smith, Field Mus. Nat. Hist. Ihibl., Zool. ser., ^ol. 
29, 1944, p. 140. 

An indmdual of this very rare species (no. 201) taken Novem- 
ber 13, 1946, by Marcella Newman at Ebano, yields the following 
data: 

Total length, 214 mm.; tail. 10.5 mm., head width, 3.5 mm., body 
width, 3.5 mm. Dorsal scales (transverse scale rows) total 120; 
on tail 14, the first pair following anus divided; others single. Anal 
a large undivided scale; 14 scales in a row about body. Width of 
rostral slightly more than one-thh'd greatest width of head, ex- 
tending back to level of eyes or slightly beyond; nasal completely 
divided, the suture passing from nostril reaches first labial, the upper 
part of scale much larger than lower, and separated from its fellow 
of the opposite side by a small prefrontal ; supraocular small, much 
above level of eye; frontal about size of prefrontal; parietals wide, 
the anterior reaching the last (third) labial, each separated from 
its fellow of the opposite side; labial border formed by rostral, 
nasal, two anterior labials, the ocular, and third labial; rostral oc- 
cupjing greatest space, the third labial a slightly shorter space on 
the labial border. 

The lower lip of this specimen is strongly notched mesially, with 
four infralabials on each side of the diminutive mental. The fourth 
labial is concealed entirely below the supralabials. 

Constrictor constrictor imperator (Daudin) 

Boa imperator Daudin, Histoiie naturelle • . . Reptiles, vol. S, 1803, pp. 150-152. 
(Type locality, Mexico.) 

Conhtrictor conatnetor imperator Ihering, Re\*. Mus. Psulista., voL 8, 1910, p. 321. 

Two specimens, nos. 202-203, are in the collection. The data on 
these two specimens are, respectively: Ebano, Xilitla; female, fe- 
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male; scale formula, 54-64-38; 56-66-36; ventrals, 230, 236; sub- 
caudals, 53, 41 -f; supralabials, 21-19, 19-20; infralabials, 22-?, 
23-22: total length, 1700, 1830; tail length, 160, 162-|-. 

Adelphicos quadrivirgatus quadrivirgatus Jan 

AdeJphtcos quadrivirgatus Jan, Arch. Zool., vol. 2, 1862, pp. 18-19, pi. 8; Elenco sist 
ofidi, 1868, p. 32; Jan and Sordelli, Iconographie GSn^rale des Ofidien?, li\T. 11, 1S65 
pi. 3. fig. 5. (Tj’pe locality, Mexico.) 

Adelphicos quadrivirgatus quadrivirgatus Smith, Proc. Rochester Acad. Sci , 1942, pp 
188-192, figs. 3 and 6. 

Smith, loc. cit., notes that seven specimens of this species are 
known, four of them having been taken in Mexico, three in Chiapas. 
The knowm range extends from central Chiapas to Jicaltepec, cen- 
tral Veracruz. Two mutilated specimens in the collection, no. 205 
from Ebano, and 206 from Xilitla, trace the range from Jicaltepec 
about 90 miles farther to the northwest. The latter half of the 
body of the Ebano specimen is missing; consequent^ the scale 
counts of this part are unknown, and the sex cannot be determined. 

The general color is brownish-faun, most of the scales having 
more pigment on the edges than in the center. A nearly continuous 
black lateral line runs between the second and third scale row’s, 
reaching to near the tip of the tail. A dorsolateral line begins near 
the parietal, and follow’s a course through the middle of the fifth 
scale row. The median dorsal scale row is pigmented slightly 
more than adjoining rows, but would not be described as bearing 
a stripe. The labials are cream, save for their brownish upper 
edges. The venter is white save for a fine zigzag line under tail. 
The top of the head is gray, the scales flecked with black. 

The scale formula for no. 206 $ is 15-15-13 ; ventrals, 148 ; supra- 
labials, 7-7; infralabials, 5 (the anterior chinshield bordering the 
mouth also) ; no preoculars, postoculars, 2 ; temporals l-}-l ; one 
loreal entering eye; anal divided. Tip of tail absent. 

The mutilated specimen (no. 205) disagrees in no character that 
can be discerned. 

Ficimia streckeri Taylor 

Ficimia streckeri Taylor, Copeia, 1931, p. 6-7. (Tjt)® locality, 3 miles ea-^t of Rio Grande 
City, Texas); Mulaik and IMulaik, American Mid. Nat., vol. 29, no. 1, ^lay, 1943, pp. 
796-797. 

Ficimia ohvacea streckeri Smith, Publ. Fi^d Mus. Nat, Hist., Zool. Ser,, vol. 29, 1944, 
p. 139; Smith and Taylor, Bull. U. S. Nat. Mus., no. 187, 1946, p. 63. 

A series of 10 specimens of this burrowing species was acquired 
in the Xilitla region. It is important since it gives a better idea of 
the range of variation in the form. 
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The preoculars are uniformly 1-1; the supralabials 7-7 save in 
no. 221, v'hich has the first three fused into a single scale; infra- 
labials, 7-7, save in one specimen Tvith 7-8 on one side. There is 


no loreal . 

Data on Fidmia streckcri Taylor 

Post- Scale 

Total 

TaU 

Ko. 

Sex 

ocular 

formula 

Ventrals 

Caudals 

length 

length 

207 


1-1 

19 - 17-17 

146 

84 

139 

22 

208 

$ 

2-2 

19 - 17-17 

144 

86 

418 

69 

209 

$ 

2-2 

17 - 17-17 

148 

86 

424 

66 

210 

3 

2-2 

17 - 17 - ? 

154 

87 

443 

68 

211 

$ 

2-2 

19 - 17-17 

150 

36 

251 

38.5 

212 

$ 

1-1 

18 - 17-17 

147 

88 

470 

75 

218 

$ 

2-2 

19 - 17-17 

150 

86 

483 

74 

2 U 

$ 

2-2 

19 - 17-17 

144 

86 

872 

59.5 

215 

$ 

1-1 

17 - 17-16 

155 

82 

390 

55 

216 

$ 

2-2 

19 - 17-17 

154 

80 

250 

81.5 

217 

$ 

1-1 

19 - 17-17 

157 

84 

450 

60 


These specimens differ in some characters from those in the type 
area in south Texas. Muliak and Muliak, loc. dt., give data on a 
series of specimens (over 30?). A comparison of their ventral 
counts and subcaudal coimts with the Xilitla series is given. Num- 
bers in parentheses are averages. 


Texas 

$ s 

128-144 

» • • * 

35-40 

• • « ■ 

Xilitla 

s $ 

144-154 

(148) 

34-38 

(36) 

Texas 

9 9 

144-150 

• • « • 

30-34 

• • • • 

Xilitla 

9 9 

154-157 

(153.3) 

30-34 

(32) 


In Texas specimens the supralabial number is 7; infralabials, 8 
most frequently, with 7-7, or 7-8 less often; preoculars, 1; post- 
oculars, 1 (one exception) ; temporal formula, 1-1-2. 

The Xilitla specimens have, normally, supralabials 7 ; infralabials, 
7 (one exception, on one side); preoculars, 1; postoculars, 2-2 in 
7 and 1-1 in 4 cases; the usual temporal formula is 1-1-2. 

Smith, loc. dt., has recently associated this form with Fidmia 
oHvacea as a subspecies on the basis of presumed intei^ades be- 
tween the two species. He is followed in this by Smith and Taylor, 
loc. dt. However, this lot of material seems to show no evidence 
of intergradation, and even with the loss of much of the dorsal color 
pattern as occasionally occurs, there is no approach to the more 
narrow, flatter-headed species with a differently colored, more 
slender body. 

Schmidtophis genus novum 

Maxillary teeth eight or nine, decreasing in size posteriorly. Head 
moderately eloi^te, scarcely distinct from neck. Eye small with 
an elliptic pupil. Scales without striations, but with dim keels in 
15 rows; large paired mai^al “pits” on many if not all scales of 
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anterior part of body; scale row formula, 15-15-15; ventrals 
rounded; anal single; tail short with subcaudals in two rows; pre- 
frontals fused entering eye; loreal entering eye, no preoculars; su- 
praocular and postocular present, not fused; no anterior temporals. 
Nasal at least partially divided. 

The relationship of the genus is with Geophis and Chersodromus. 

The genus is named for Karl Patterson Schmidt. 

Schmidtophis rubriventris sp. nov. 

Type: Louisiana State University No. R. 577. Collected near 
Xilitla (Xilitla Region) San Luis Potosi, Mexico, by Charles Shaw. 

Diagnosis: Characters of the genus. A very broad rostral one 
third broader than high, one subtriangular supraocular; one post- 
ocular much higher than long; frontal as long as its distance from 
intemasals; body scales lightly keeled, save entire outer row, and 
part of second row; no primary temporal. Body black, venter pink, 
a white band across middle of parietals joining the white of throat. 
Scales in 15 rows; 6-6 supralabials. Ventrals, 125, caudals, 41. 

Description of type: Rostral broader than long, the part visible 
above broad and narrow, its posterior border forming a very oblique 
angle; intemasals small, about one and one-half times as wide as 
long; pref rentals fused together, the anterior border of scale some- 
what convex, the posterior border somewhat concave; frontal rather 
small, subtriangular, the anterior border slightly curved, its width 
greater than its length, its length equal to its distance from inter- 
nasals; supraoculars rather large, subtriangular; length of parietals 
equal to their distance from intemasals; nasal large, at least par- 
tially di\’ided, the length of its rostral border greater than its dis- 
tance from eye, the anterior part greater in area than posterior part; 
loreal large, nearly rectangular (the lower edge slightly angular), 
a little longer than high, entering eye; postocular at least twice as 
high as long; fifth labial broadly in contact with parietal; no pri- 
maiy temporal, one secondary temporal shaped like a bodj' scale; 
six supralabials, in the following ascending order of size: 1, 2, 3, 4, 
6, 5; the third and fourth supralabials enter eye; seven infralabials, 
in following ascending order of size: 2, 1, 3, 4, 6, 7, 5, the first pair 
in contact behind the small mental; first pair of chinshields rela- 
tively large, bordered by five infralabials; second pair of chinshields 
less than half size of first pair, in contact with each other. The 
scales are smooth and lack any trace of striation; and the keel is 
weak, but somewhat more pronounced posteriorly; outer row and 


13—3669 
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part of second not keeled. Scale formula, 15-15-15; ventrals, 125; 
anal undivided; subcaudals, 41+1. 

Color: Color deep slate-black on dorsum and sides ; a white band 
with irregular borders crosses the back part of head on parietals 
passing down on throat where it widens, covering about four ven- 
trals and the posterior chinshields; head and supralabials black; 
infralabials gra^ush black with a light area on mental and light 
areas on last three infralabials; first pair of chinshields whitish 
with grayish black anterior borders; ventrals and subcaudals uni- 
form pink, the outer edge of ventrals colored like lateral scales. 

Teeth: The short maxillary bears six teeth, with places for two 
or three more. Anterior teeth larger, very slender, curved, growing 
smaller posteriorly. 

Measurements in mm,: Total length, 308; tail, 68; width of head, 
6.3 ; length of head, 8 ; diameter of eye, 1.2. 

Remarks: This novelty seems to mimic Chersodromus leibmannii 
(Reinhardt) , which may occur in the same locality but the nearest 
point at which the latter has actually been found is in central Vera- 
cruz about 180 miles to the southeast. 

The chief generic characters by which it differs from Cher so- 
dromm are: smooth instead of finely striated scales; absence of an 
anterior temporal allowing the fifth supralabial to form a long con- 
tact with the parietal; the smaller series of maxillary teeth, de- 
creasing in size posteriorly; and the reduction of the scale rows 
from 17 to 15 ; the supraocular and postoculars separate rather than 
fused. 

There is some similarity to certain members of the genus Geophis, 
especially those lacking anterior temporals. However the fusion of 
the prefrontals in this species would prevent confusion with these 
forms. 

Geophis multitorques (Cope) 

Rhahdosoma mvltitorquea Cope, Proc. Amer. Philos. Soc., vol. 22, 1885, pp. 884-385. 
(Tjpe locahty, Zacualtipan, Hidalgo.) 

Oeophis mHltttorques Gunther, Biologia Centrali-Americana, 1898, p. 9S; Smith, 

Proc. New England Zo61. Club, vol. 18, 1941, pp. 53-55. 

Two specimens, nos. 218 fyoung) and 219 (adult female), from 
the Xilitia region, are referred to this species. The scale data of 
the two specimens agree for the most part. 

The scale formula is 17-17-17; supralabials, 6; infralabials, 7; no 
preocular; postocular, 1; temporals, l-j-2; second pair of chinshields 
in contact. The ventrals of no. 218 are 174, of no. 219, 177; caudals 
are 30 in both. The measurements (in mm.) are, respectively: 
total length, 171, tail, 21; 443, tail, 51.5. 
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Above, the color is bro'W’nish black to black, the skin between the 
scales being lighter. A parietal collar is present in no. 218 covering 
about half the length of the parietals. It crosses the sides of the 
mouth and widens to encompass the greater part of the underside 
of the head. In both, the ventral surface of the bods’ is black or 
blackish brown with numerous white areas. These are sometimes 
arranged as alternate spots, often contiguous or narrowly separated, 
sometimes confluent. The undersurface of the tail is nearly uni- 
form black. 

N'inia diademata plorator Smith 

\na diademata plorator Smith, Copeia, 1042, no. 8, Oct. 8, pp. 152-154. (T>pe lo- 
e*ilitv, Durango, Hidalgo, M5wo.) 

In defining this subspecies, Smith, Zoc. cit,, had data from but two 
specimens. The present series of six from the Xilitia region of San 
Luis Potosi contribute to a better understanding of the variation 
in the form. 

The color of all the specimens agrees with that given for the type. 
The scale formula, 19-19-19, is invariable (stated in en’or by Smith, 
“18 scale rows’’ in the diagnosis, but gii^en correctly in the descrip- 
tion) . The supralabials are 6-6 in five, 6-5 in one, specimen. Thus 
the count of five supralabials in the type is apparently not the nor- 
mal condition for the subspecies. Six infralabials are present. The 
temporals are constantly 1 + 2, no preocular, 2 postoculars, the up- 
per the larger. Four labials touch the anterior chinshields. In these 
characters, agreement with the type is complete. There are invari- 
ably two pairs of chinshields, the anterior much the larger. 

Data on Ninia diademata plorator Smith 


So. 

Sex 

Locality 

Ventral 

Caudal 

Total 

length 

Tad 

Icmjth 

220 

S 

Xihtla region 

133 

83 

254 

82 

221 

9 

Xilitla region 

130 

81 

315 

100 

222 

9 

Xditla region 

129 

74 

290 

88 

223 

9 

XilitU region 

137 

73 

312 

SO 

224 

$ 

Xilitla regicm 

125 

88 

302 

98 

225 

s 

Xilitla region 

128 

93 

225 

78 


The variation in the ventral and caudal scale counts (including 
data on the types) is as follows: 123-133, 83-93 for males; 129-137, 
73-81 for females. 


The counts in the form Ninia diademata diademata are distinctly 
higher (136-145; 86-97 for males; 136-159; 79-96 in females). The 
averages for these data are: 


N. d. pHoratoT 126 8 — 87.6 for males ; 132 — 72 for females. 

K. d. diademata 141.8 — 91.4 for males; 149 .5 — 863 for females. 


The stomachs of three of the specimens contained remains of 
small slugs. One specimen contained oviductal eggs. 

This is the first record of the species for the state. 
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Rhadinaea crassa Smith 

Rhadi^naea cmasa Sipith, Proc Biol. Soc , 'Washington, \ol 55, 1942, pp 190-191, fig 
8, 4 CType locahtj Durango, Hidalgo, IVK'uco ) 

This recently described species has been knmvn previously from 
five specimens, one of which, a paratype. is from Ciudad Maiz, in 
San Luis Potosi. Three more specimens, nos. 262, 263, and 264, have 
been collected by Mrs. [Marcella Newman in the Xilitla region. All 
are males and appear to have a larger series of ventrals than the 
more typical, described specimens. 

The following characters are invariable in the three: supralabials, 
8-8; infralabials, 9-9; preocular, 1; postoculars, 2; temporals. l-f2; 
loreal, 1; anal, 2; five scales touch the anterior chinshields; scale 
formula, 17-17-17. 

Data on Rhadinaea ciassa Smith 


So 

Stx 

Locality 

Ventiah 

Caudah 

Total 

length 

Tail 

length 

262 


Xihtla 

185 

91 

587 

176 

263 


Xilitla 

181 

94 

545 

162 

264 


Xilitla 

184 

92 

587 

176 


The color patterns of these three specimens agree with each other, 
and likewise with that of the type specimen. 

Females of a snake species usually have a higher average number 
of ventral scales than the male. In the three typical specimens of 
B. crassa from which data on ventral counts are available, all are 
females, and the range of the ventral counts is 166-173, average 
170.6. It is presumed that t3T)ical males would have a lower 
average. 

In these Xilitla specimens the range for three males is 181-185 
with an average of 183.3, a difference of at least 13 ventral scales 
greater than the females of the species. It may also be larger than 
the average for tj’pical males. 

Rhadinaea decorata (Gunther) 

Coronella decorata Gunther, Catalogue of the snakes of the British Museum, 1858, pp 
35-86. (Tjpe locality Mfi-aco.) 

Rhadinaea decorata Cope, Ftoc. Acad. Nat. Sci. Philadelphia, \ol. 15, 1863, p. 101. 

This species, not previously known from the state, is represented 
by three male specimens (nos. 265-267), all from the Xilitla region. 
They extend the known range approximately 100 miles to the north- 
west. To the south the species reaches to Costa Eica. 

These specimens agree with the more southern specimens in hav- 
ing the scale formula, 17-17-17 ; supralabials, 8-8, infralabials, 10- 
10, five touching the first chinshields; preoculars, 1-1, postoculars, 
2-2, temporals, l-j-2. 
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Only one specimen, no. 266, has the tail complete. The ventral 
counts for the specimens nos. 265, 266, and 267 are, 126, 118, 121, 
respectively. The caudals for no. 266 are 121. The ventral color- 
ation of the preserved specimens is creamy white. The color in life 
was not recorded. 

The stomachs of two specimens contained the partially digested 
remains of earthworms. 

Rhadinaea marcellae sp. nov. 

Holoty-pe: Louisiana State University no. 270, from Xilitla re- 
gion, San Luis Potosi, Mexico, May 12, 1947. Collected by Mar- 
cella Newman. 

Diagnosis: Dorsolateral light line on head beginning on the 
snout, running through upper edge of eye to behind mouth angle, 
then back and upward to join the lateral body stripe, which oc- 
cupies the fifth rows and is composed of a series of disconnected 
light spots each covering about half of a scale; a nuchal white 
black-edged collar connecting the ends of the lateral body stripes; 
head with a somewhat elaborate stippled pattern; outer edge of 
ventrals dark, the area intensified at the posterior outer edges of 
the scales. Black dots on most of the supralabials, and smaller 
spots on mental and three first infralabials ; 2 preoculars, the lower 
small ; ventrals, 128 ; caudals, 78 ; four infralabials touch first chin- 
shields. 

Description of the type: Rostral wider than high, visible only 
as a narrow line when seen from above; intemasals more than half 
of the length of the prefrontals; frontal one third longer than wide, 
about one third longer than its distance from the tip of the snout; 
parietals a little longer than their distance to the tip of the snout; 
nasal divided; loreal quadrangular; two preoculars, the lower very 
small, separating the third labial from the orbit; two postoculars, 
the upper more than three times area of lower; anterior temporal 
large, followed by two smaller temporals; 8-8 supralabials. the 
sixth and seventh verj' large and subequal in area, the fourth and 
fifth form the lower border of the orbit; eye verj' large, greater 
than its distance to the anterior edge of the nostril; 8-9 infralabials; 
two pairs of chinshields, the anterior broader, but somewhat shorter 
than the posterior; 4 labials touching anterior chinshields. Scale 
formula, 17-17-17. Ventrals, 128; caudals, 78; anal divided. 

Total length, 290 mm., tail, 93. 

Color and markings: A line from tip of snout through upper part 
of the eye, then diagonally to behind mouth angle, then back and 
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up joining the lateral body line; a black-edged white nuchal collar 
joining the ends of the dorsolateral lines which are very narrow 
(about the width of half a scale), formed of a series of small sep- 
arate whitish spots each about half the area of one scale, and fol- 
loising the fifth scale row. Below this a very narrow dark line, 
less than half a scale in width, and covering part of lower edge of 
the fifth and the upper edge of the fourth scale row. All scales on 
body have the borders darkened somewhat, those of the median 
dorsal row visibly darker than others, making a dim median stripe; 
scales of the nine median rows discemibly lighter than the lateral 
scales; edges of the ventrals with pigment, intensified more or less 
into an elongate spot on outer edge. Top of head with an elaborate 
scroll-like pattern; a pair of fine light spots on parietals and two 
lighter-centered dark spots on each prefrontal; the dark band in 
front of eyes is continuous across the end of the snout; upper edges 
of supralabials with a series of black spots on the white supralabial 
band; entire ventral surface immaculate. 

Remarks: The nuchal collar, the head pattern, the presence of 
two preoculars and the greatly reduced ventral series seem to sep- 
arate this form from other known species of Rhadinaea. 

Rhadinaea lachrymans has a nuchal collar but lacks the line from 
the eye connecting with the lateral line, but it has fewer labials (7) , 
one instead of two preoculars, a higher series of ventrals (159-164) 
Icaudals 84-95) and a completely different body pattern. 

While it differs strikingly from the head and body pattern of 
Rhadinaea decorata, the reduced ventral count (128) falls into the 
known range of that form (113-130; 86-123 caudals). 

The species apparently belongs in the group to which R. crassa, 
R. forbesi, R. gaigeae, R. quinquelineata and R. montana belong, 
and its closest relationship is probably with crassa. This species 
however lacks a nuchal collar and has a higher ventral count. The 
general color pattern is similar but the details of the pattern differ, 

Thalerophis mexicanus mexicanus Dum6ril, Bibron, and Dum6ril 

Lepiopha maaanw Dvaniril, Bibron and Diim&nl, Erpitologie G&i&ale, vol. 1, pt. 1, 
1854, pp. 5S6>537. (Tjpe locality, Mexico.) 

Leptophit mexicanut mexicanus Oliver, Occ. Papers Mus, Zool. Univ. Michigan, no. 662, 
1942, p. 10. 

A series of seven specimens were obtained in the Xilitla region. 

The scale formula is 15-15-11; preoculars, 1; postoculars, 2; 
loreal, 1; anal, 2; 5 labials touching first chinshields. These char- 
acters are invariable. 
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Data on Thalerophis mexicanus mexicanus Dumeril, Bibron and Dumeril 


No. 

Locality 

Sex 

Ventrals 

Caudals 

Supra- 

labrnls 

Jnfra- 

labials 

Total 
levQ^h 
(mm ) 

Tail 

lenffth 

(mm.) 

251 

Tamum 

$ 

173 

164 

8-8 

10-10 

UUi 

123 

252 

Xilitla 

$ 

175 

163 

8-8 

10-10 

9S4 

373 

253 

Xihtla 

$ 

163 

167 

8-8 

10-10 

1231 

496 

254 

Xihtla 

$ 

164 

154 

8-8 

11-11 

1122 

... 

255 

Xilitla 

$ 

176 

164 

9-8 

10-10 

1277 

490* 

256 

Xihtla 

5 

168 

160 

8-8 

11-11 



257 

Xihtla 

yg- 

163 

164 

8-8 

10-10 

227 

141 


Dryadophis melanolomiis veraecrucis (Stuart) 

Eudryas boddaerti mexicanua Stuart, Occ. Papers Mus. Zool. Univ. Mich gan, no. 254 
1933, pp. 8-9. (TjTpe locahty, Zacualpan, Veracruz, Mexico.) 

Dryadophis mdanolomus veraecrucis Stuart, Misc. Publ. Mus. Zool. Univ. Michigan, no. 
49, 1941, pp. 91-98, pL 4, fig. 6, map 4 (substitute name for mexicanus). 

Sixteen specimens, all from the Xilitla region, are in the collection. 
The young specimens have a •white line from the tip of tlie snout 
along the lip that continues as a narrow line on the neck for a 
distance equal to 16 transverse scale rows. This line is interrupted 
beneath the eye by a black inverted ‘‘V.” A series of white marks 
are present on the lower lip, and also on many of the chin scales, 
continuing on to the first part of the ventral series where they are 
larger and arranged in two rows. 

Except for the labial line, some trace of this juvenile pattern can 
be discerned in certain adult specimens. 

The scale formula is invariable 17-17-15 in the series. There is 
no variation in the following characters: preocular, 1; postoculars, 
2; loreal, 1; anal, 2. The temporal scales, however, are variable. 
The formula 4- 2 is most frequent, but 2 -(- 2 occurs nearly as 
frequently and 2 4- 2 -f 2 is found in four cases. Five scales are in- 
variably in contact "with the chinshields. 


Data on Dryadophis melanolomus veraecrucis (Stuart) 


No. 

Sex 

Ventrals 

Caudals 

jSwpro- 

labials 

Infra- 

labials 

Total 

length 

Tad 

length 

232 

$ 

178 

. . . 

9-9 

10-10 

. . . 

. . . 

233 

$ 

174 

94+ 

9-9 

11-10 

1234 

896+ 

247 

$ 

169 

105 

9-9 

11-11 

1061 

824 

234 

5g. 

180 

71+ 

9-9 

11-10 

485 

120 

285 

$ 

176 

111 

9-9 

11-10 

1038 

818 

236 

$ 

177 

103 

9-9 

11-11 

939 

284 

237 

$ 

171 

104 

9-9 

10-10 

1100 

833 

238 

$ 

178 

105 

9-9 

11-11 

1131 

330 

239 

S 

177 

96+ 

9-9 

10-11 

1066 

814+ 

240 

yg. 

174 

104 

9-9 

10-10 

611 

180 

241 


178 

110 

9-9 

11-10 

1086 

815 

248 

$ 

177 

93+ 

9-9 

11-10 

1095 

314+ 

243 

$ 

172 

98 

9-9 

10-10 

1178 

842 

244 

S 

176 

105 

9-10 

11-11 

1209 

868 

245 

$ 

181 

. . . 

9-9 

10-10 

.... 

> . . 

246 

Q 

179 

102 

9-9 

11-11 

1095 

825 
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Drymarchon corais erebennus (Cope) 

Spilotea erebennus Cope, Proc. Acad. Nat. ScL Philadelphia, vol. 12, 1860, p. 342. 
(Tjpe localitj. Eagle Pass, Texas.) 

Drymarchon cora'a erebennus Smith, Joum. TV'ash’ngton Acad. Sci., vol. 81, 1041, pp. 
478-479, map, fig. 2. 

Three specimens (nos. 248-250) ■were collected in the Xilitla re- 
gion. The following characters are invariable in the specimens: 
preocular, 1; postoculars, 2, temporals, 2-1-2; supralabials, 8; 
infralabials, 8. 

Data on Drymarchon corais erebennus (Cope) 


Ko. 

Sex 

Tentrala 

Caudals 

Scale 

formula 

Total 

length 

Tail 

length 

248 

$ 

182 

65 

19-17-14 

1510 

270 

250 

$ 

187 

65 

18-17-14 

1544 

298 

249 

9 

191 

65 

17-17-14 

1804 

281 


Spilotes pullatus mexicanus (Laurenti) 


Cerastes mexicanus Laurenti, Specimen medicum exhibena synopsin reptilium, 1768, p. 88. 
(Type locality, Mexico.) 

Spilotes pullatus mexicanus Amaral, Mem. Inst. Butantan, vol. 4, 1929, pp. 282-284, 
fig. 2. 

Two large specimens from the Xilitla region give the following 
scale data: 

Data on Spilotes pullatus mexicanus (Lavrenti) 


A’o, 

Sex 

Ventrals 

Caudals 

Supra- 

labials 

Infra- 

labials 

Total 

length 

Tad 

length 

260 


202 

124 

8-8 

9-8 

2080 

565 

201 

s 

205 

121 

8-8 

9-S 

1990 

580 


The preoculars and postoculars are 1 and 2, respectively, and the 
scale formula is 16-18-12 in both. The coloration is normal for the 
subspecies. There is a tendency for the posterior labials to fuse 
with the temporals. 

Pituophis deppei jani (Dumeril) 

Elaphis deppet DunAril, ^lem, Acad. Inst. France, vol. 28, 1853, p. 458. (Tjtjo locality 
M5xica) 

Pituophis deppei deppei Stull, Occ. Pap. Mus. Zool. Univ. Michigan, No. 250, 1932, 

pp. 1-2. 

A single specimen (no. 258) taken in the region near Ciudad. 
Maiz by Mr. Charles R. Shaw, is the first record of this subspecies 
for the state. While the specimen is anomalous in certain respects, 
I believe it is correctly referred to this form. 

In coloration and markings it agrees reasonably well with speci- 
mens from Tamaulipas listed by Stull, Zoc. ciL The top and sides 
of the head are nearly uniform faun, with the labial region lai^ely 
cream, but with the pigment intensified on part of the supralabi^ 
and infralabial sutures. The light spots are for the most part “en- 
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closed” by the dark blotches, especially in the middle and posterior 
parts of the body. 

The prefrontal scales, however, are four instead of two, with a 
small azygos scale just behind the intemasal suture. There are 
eight supralabials; 11-12 infralabials. The scale formula is 29- 
27-21. Ventrals, 235; caudals 62; anal single; 31 body blotches, 
black anteriorly, lavender posteriorly; 9 blotches on tail, darker 
than those preceding. 

Drymobius margaritiferus margaritijems (Schlegel) 

Herpetodryas margaritiferus Schlegel, Essai sur la Physionomie des Serpens, vt>l. 2, 1837, 
p. 184. (Tj*pe locality unknown [stated New Orleans, in error].) 

Drymobius margaritiferus margaritiferus Smith, Proc. U. S. Nat. Mus., vol. 92, 1042, 
p. SS3. 

The scale formula of all of these specimens is 17-17-15; five 
labials touch the first chinshields. The temporal formula is 2 -f 2 
or 2 + 1 + 2. One specimen has 3 postoculars instead of the nor- 
mal number of 2 on one side. This extra scale apparently is seg- 
mented from the sixth labial. 


Data on Drymobius margaritiferus margaritiferus {Schlegel) 







fiupra- 

Infra- 

Total 

Ta^l 

No. 

Locality 

Sex 

Ventrals 

Caudals 

labials 

labials 

length 

length 

226 

5.4 mi. 

W. Ebano 

yg. 

154 

120 

9-8 

11-11 

317 

105 

227 

XiHtla 


148 

115 

9-9 

10-10 

729 

203 

228 

Xilitla 


154 


9-9 

11-11 

. . . 


229 

Xilitla 


163 

122 

9-8 

9- 8 

900 

326 

230 

Xilitla 


163 

113+ 

9-9 

10-10 

726 

239* 

281 

* 

Xilitla $ 

Extreme tip missing. 

160 

109 

9-9 

11-11 

1137 

890 


Lampropeltis triangulum arcifera (Werner) 

Coronella micropholis arcifera Werner, Zool. Anz., vol. 2G, 1908, p. 250. (Type locality, 
Mexico.) 

Lampropeltis tnangulum arcifera Snuth, Proc. Bochester Acad. Sd., rol. S, Sept. 10, 
1942, pp. 176-207. 

A series of 5 specimens obtained from the Xilitla region are re- 
ferred to Lampropeltis triangvlum arcifera (no. 278) or are pre- 
sumed inteigrades between this species and L. t. polysona (nos. 
279-282). 

No. 278. This specimen may be regarded as Lampropeltis tri- 
angvlum arcifera. In this the black bands are as wide or wider 
than the red bands save in the first. Fifteen of the red bands are 
interrupted by black on the medial line. All red bands save first 
cn tail are interrupted or suppressed completely. The nuchal red 
band is much reduced, its width being equivalent to five scale 
lengths. 
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Xo. 279 has a number of the dark bands reaching a width equal 
to that of the red bands and toward the posterior part of the body- 
one or two of the black bands are separated by less than the length 
of one red scale. The tail has six white bands, and three of the 
black tail bands are split with red. 

Xo. 280 is similar to this, but more of the red bands are -wider 
than the black ones; three of the black bands are split with red. 

Xo. 281 is similar to the preceding but there are eight white bands 
on the tail, and only one is partially split -with red. The black and 
red bands are more nearly equal in -width. Anteriorly, however, 
the red bands are wider. 

In no. 282, many of the black bands meet (thus dividing the 
red band1 or they are narrowly separated. There are five white 
bands on the tail, and the red is suppressed except on two of the 
black bands. 

The exact localities for these snakes is not available, the labels 
bearing the notation Xilitla region. It is not known whether the 
t. polyzona and t. ardfera were taken in the same exact locality 
or whether they were separated by some considerable difference in 
altitude. 

Data on Lampropeltia t. ardfera and intergrades 
White 


No, 

8€X 

Scale 

formvla 

Ventrals 

Caudate 

body 

bands 

Tati 

bands 

Temporals 

Total 

length 

Tati 

length 

281 


21-21-19 

213 

58 

22 

8 

2 + 8 

976 

125 

282 


21-21-17 

213 

51 

22 

5 

2 + 8 

1010 

152 

279 


22-21-17 

215 

40+ 

28 

5 

2 + 2 

1176 

155+ 

2S0 

9 

22-21-19 

208 

60 

18 

5 

2 + 2 (2 + 1) 

682 

115 

278 

9 

22-21-19 

308 

55+ 

25 

8 

2 + 3 (2 + 3) 

540 

85+ 


Lampropeltis triangidum polyzona Cope 

Lampropeltis polyzona Cope, Proc. Acad. Nat. Sd. Philadelphia, vol. 12, 1860, p. 258. 
(Type locality, Ciiaiupe, near Jalapa, Veracruis.) 

Lampropeltis triangitlum polyzona Dunn, Occ. Pap. Mus. Zool. Univ. Michigan, no. 858, 
1037, p. 1. 

Four specimens from the Xilitla region are referred to this sub- 
species (nos. 274-277). They are in general agreement as to the 
color pattern. This consists of black-white-black bands, separated 
by red bands. In each case the red bands are wider, usually much 
wider, than the bordering bands. The black bands are somewhat 
wider medially than on the sides or ventrally. All of the specimens 
have the scale formula 21-21-17. 

The anterior red bands are eight to ten scale lengths -wide; the 
light bands usually one and one-half to one scale length -wide. All 
the scales of the red bands are black-tipped and the same is true of 
the scales of the white bands. On the venter the white bands oc- 
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cupy one or two ventrals; when only one ventral is covered, some 
parts of the adjoining ventrals may be white. 

The specimens have from 18 to 20 white bands on the body, and 
four to six white bands on the tail (possibly all with six, since the 
tail tips are missing in three). Three of the black tail bands are 
‘•split with red” of varj’ing width. The ventrals may show darker 
edges or there may be flecks of black on both red and white scales. 

One might expect the range of Lampropeltis triangulum annulata 
to extend south from Tamaulipas and Nuevo Le6n into the northern 
and eastern part of San Luis Potosi, but as yet none has been found 
referable to this subspecies. 

Data on Lampropeltia t. ■polyzona (Cope) 


-Vo. 

Sex 

Ventrals 

Caudals 

White 

body 

bands 

White 

tail 

bands 

Temporals 

Total 

length 

Tail 

length 

274 

$ 

220 

52 4- 

18 

3 

2 + 2 + 3 

845 

112+ 

275 

$ 

213 

474- 

20 

4 

2 — 1 -1- 3 

746 

132-^ 

276 

s 

212 

60+ 

20 

4 

2 S 

975 

138+ 

277 

$ 

214 

63 

19 

6 

2 + 3 

927 

158 


Elaphe fiavirufa (Cope) 

Coluber ftavirufm Cope, Proc. Acad. Nat. Sci. Philadelphia, vol. 18, 1866 (1867), p. 
819. (Type locality Yucat&n.) 

Elaphe fiavirufa fiavirufa Smith, Copeia, 1941, no. 8, p. 182, hg. 2. 

Two specimens, no. 271 ^ and no. 272 $ , obtained in the Xilitla 
region, are the first state records. 

Scale data for the two, respectively, are as follows: scale formula, 
26-29-21, 27-31-23; ventrals, 254, 253; caudals, 108, 105; suprala- 
bials, 9-9, 10-9; infralabials, 12-12, 13-14; preoculars, 1-1, 1-1, 
postoculars, 2-2, 2-2; temporals (somewhat irregular), 3-|-4, 2 
-L 3; spots on body, 36, 37; spots on tail, 18, 17; total length (in 
mm.) , 632, 1242 ; tail, 134, 265. 

Elaphe laeta laeta (Baird and Girard) 

Scotophis laeiua Baird and Qirard, Catalogue of North American Reptiles, 1853, pp. 77-78. 
(Typo locality. Red River, Arkansas.) 

Elaphe laeta laeta Woodbury and Woodbury, Proo. Biol. Soc. Washington, \ol. 65, 1942, 
pp. 139-140. 

This specimen (no. 273), the first recorded for the state, was 
taken at Ebano in the extreme northeastern part. It is a female 
having 230 ventrals and 70 caudals. The scale formula is 25-27-19 ; 
the supralabials and infralabials are 8 and 10 respectively. There 
are 41 body blotches and 17 blotches on the tail, the most posterior 
ones being too indistinct to be counted. One preocular and 2 post- 
oculars are present. The total length is 437 mm. ; the tail, 71 mm. 
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Pliocercus laticoUaris Smith 

Pliocerens elapoides laticoUaria Smith, Froc. Biol. Soo. Washington, voL 64, 1941, pp. 
122-123, and vol. 65, 1942, p. 160. 

The finding of a specimen of this rare snake at Xilitla by Charles 
R. Shaw traces its distribution to the northwest nearly three hun- 
dred miles, and adds an interesting species to the fauna of the state. 

There is a white band, bearing a fine peppering of pigment, that 
crosses the back of the head involving all of the parietals save their 
anterior edges, and including the anterior part of the first scale row 
following the parietals. The band is continuous with the white color 
which covers the chin, the lower lip and most of the upper lip. The 
rest of the head is coal-black. 

The body pattern consists of yellow or cream-edged black rings. 
The black covers from 3 to 3% scale rows, the cream usually only 
one-half scale row. The inten’^ening spaces are red in color, forming 
bands around the body that cover six transverse scale rows. Each 
red scale bears a black dot. 

The black bands are incomplete in the region anterior to the anus, 
and this space on the venter is creamy white involving parts of four 
ventrals. Altogether, there are 16 black body bands (including the 
nuchal) and 15 red bands. On the tail the black bands have wider 
cream borders and are continuous around the tail; but the last five 
are reddish dorsally, with rather heavy, dark fiecks, and cream on 
the ventral side. 

Scale data: ventrals, 136; caudals, 85; preoculars, 2-1, the lower 
on the right side small, wedged in between third and fourth labials; 
supralabials, 8-8; infralabials, 8-8; total length, 541 mm.; tail, 193 
mm. 

This specimen differs from the southern (Tabasco) specimens in 
having eight instead of ten labials both above and below. The wide 
distribution of laticoUaris with at least two other forms interv^ening 
in the territory, elapoides elapoides and elapoides celatus, strongly 
suggests that the form should be regarded as a species rather than as 
a subspecies. 

Thamnophis scalaris scaliger (Jan) 

Tropidonotita tcaliger Jas, Elenco sistematico degli Ofidi, 1863, p. 70. (1^1)6 locality 

unknoT^n.) 

Thamnophis scalaris scaliger Smith, Zoologica, vol. 27, 1942, pp. 108-104; Smith and 
Taylor, U. S. Nat. Mus. Bull., no. 187, Oct. 5, 1946, p. 167 (doubtful reference in San Luis 
PotoaS). 

A series of specimens, taken in the general region of Xilitla and 
Cerro Conejo, are referred to this subspecies. 

In four specimens the scale formula is 19-19-17, one only having 
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36 scale rows anterior to the vent. The upper labials are 8-8, save 
in one where the number seven occurs on one side. The lower labials 
are 10-10, with two exceptions ; in these nine are present on one side. 

The ventral averages are somewhat higher than those given by 
Smith (loc. cit., p. 103). The ventrals are 151-162; the caudals, 71- 
72, in males. The ventrals are 151-157; the caudals, 65-66, in fe- 
males. There is an increase of one in the number of upper labials. 


Data on Thamnophis scalaris scaliger {Jan) 


Xo 

Sex 

Locality 

T entrals Caudals Preocu^art, Postoculars Teirporals Lenqth Li 

1 , h 

291 

9 

Cerro Conejo 

167 

G6 

1-1 

8-8 

1 - r - 2 

. . 

. . 

292 


Cerro Conejo 

162 

71 

1-1 

3-3 

1 — 2 

676 

1(*2 — 

203 

9 

Xihtla 

154 

65 

1-1 

3-3 

1 — 2 

612 

129 

294 

9 

Xilitla 

151 

41— 

1-1 

8-3 

1 — 2 

676 

102 — 


Thamnophis phenax phenax (Cope) 

Eutaema phenax Cope, Proc Acad. Nat Sci. Philadelphia, vol. 20, 186^, p. 134. (Tjpe 
localitj, Ourdoba, Veracruz, Mexico.) 

Thamnophis phenax phenax Smith, Zoologica, \ol. 27, 1942, pp. 99-100. 

Four specimens of this rare snake have been taken in the Xilitla 
region. One (no. 284) bears the notation “Miramar 4,500 ft.’' 

The scale formula is 19-19-17 in three specimens; one specimen 
has the rows reduced to 15 in front of vent; supralabials, 8-8; infra- 
labials, 10-10, or 9-10; preoculars, 1; postoculars, 3. The temporals 
are 1 + 2 (or 1 -f- 3 in a single instance) ; loreal, 1; anal single. All 
show the pattern of large quadrangular blotches. 

No, 285 contained the remains of a small terrestrial salamander, 
which is described elsewhere in this paper. 

No. 283 has a median white line dividing the anterior spots, which 
tend to alternate. 


Data on Thamnophis phenax phenax {Cope) 







Body 

Total 

Tail 

No. 

Sex 

Locality 

Ventrals 

Caudals 

blotches 

length 

length 

283 

S 

Xilitla 

151 

72 

41 

648 

181 

284 

9 

Xilitla, Miramar 








4,500 ft. 

159 

62 

87 

548 

105.5 

285 

y«- 

Xilitla 

169 

76 

48 

167 

48 

286 

yg. 

Xilitla 

160 

80 

41 

103 

51 

287 

e 


161 

78 

41 

... 

... 


Thamnophis mardana (Baird and Girard) 

Eutaema mardana Baird and Girard, Catalogue of North American Reptiles, 1858, pp. 
86-87. (Type locahty, restricted to Red River, Arkansas. Originally included New Braun- 
fels, San Pedro, and Indianola, Texas.) , 

Thamnophis mardana Ruthven, U. S. Nat. Mus. Bull., 61, 1908, pp. 849-852, pi. 98. 

Smith and Taylor * have regarded a record of this species for San 
Luis Potosi ** as doubtful. The finding of three specimens in the 


* U. S. Nat. Mub. BuU., oo. 187, Oct. 6, 1945, p. 184. 
**Gannan, Bull. Essex Inst., vol. 19, 1887, pp. 7-8. 
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northeastern part of the state by Mr. Charles R. Shaw and Marcella 
Newman establishes the species beyond question as a resident of the 
lowlands in the eastern part of the state. Two were taken Novem- 
ber 6, 1946, and one on March 19, 1947. The follovdng data were 
recorded; 

The following scale characters are invariable; scale formula, 
21-21-17; supralabials, 8-8; infralabials, 10-10; loreal, 1; anal, 1; 
5 scales touching first chinshield. The temporals are 1 + 2, 1 3, 

or 2 -f 2. 

The lateral light stripe is rcstiicted to the third scale row. A verte- 
bral light f orange) stripe one whole, and two half scale rows wide, 
is evident the length of the body. 


Data on Thamnophis viarciana {Baird and Girard) 

Total Tad 


No 

Sex 

Locality 

Ventral a 

Caudcda Preoculara Poatoculaia 

length 

length 

2SS 

s 

Eliano 

149 

G2 

1-1 

4-4 

835 

71 

2S9 

9 

Ebano 

146 

58 

1-1 

4-4 

408 

SO 

290 

s 

Sabamto 

151 

69 

1-1 

3-4 

460 

110 


Storeria dekayi fexana Trapido 

Storeria dekayi texana Trapido, Amer. Mid. Nat., \ol. 31, no. 1, pp. C8-69, figs. 51-60. 
(T 5 *pe localit 5 % San Eafael, Jiealtepec, Veracruz, M&uco, alt. circa 100 ft.) 

Two specimens from the Xilitla region are referred to this re- 
cently described form. The species has been reported from the state 
on the basis of paratypic * specimens which I collected, 5 miles 
south of Valles. 

Data on Storeria dekayi texana Trapido 


No. 

Sex 

Locality 

Ventrah 

Caudah 

Supra- 

labials 

Infra- 

labials 

Total 

length 

Tail 

length 

268 

9 

Xihtla 

141 

47 

7-7 

7-7 

850 

64 

369 

9 

Xilitla 

141 

86+ 

7-7 

7-6 

322 

50-r 


The scale formula is 17-17-17; postoculars, 2-2; preoculars, 1-1; 
temporals, 1-1-2, and 1 + 2, 1 -f 3. 

Seven of the subcaudals of no. 269 are entire, while the remainder 
are normally divided ; the fifth and fourth labials are fused together. 
The adult markings are much obscured. 

No. 269 contains 8 nearly full-time embryos, which average about 
84 mm. in length. Paired spots on the dorsum are evident. 

No. 268 contains several eggs, but in none did I discern embryos. 
This specimen was captured May 13; the other with the embryos 
was taken June 29. 

It is significant that there are two subspecies of Storeria dekayi 
reported from San Luis Potosi. The two specimens of Storeria 


These are not specifically designated as paiatyiies but Ttere dealt with in the type de- 
scription. 
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dekayi texana mentioned in the type description “o miles south of 
Valles, District Ciudad de Valles EHT-HilS 4662. 2664" were 
taken in the same pile of driftwood in which was found Storena 
dekayi temporalineata mentioned in the type description of that 
form as “five miles south of Valles, EHT-HMS 4663.” If these are 
distinct, one might question the -vi-isdom of regarding them as sub- 
species. Sufficient material is not at hand to determine this point. 

TantUla rubra Cope 

Taptilla rubra Cope, Joum. Acad. Nat. Sci. Philadelphia, ser. 2, \ol. 8, ISTfi (Tjje 
locality, “Tapanatepec” = Tapana, Oa\aca); Smith, Zoologica, \ol. 27, 1942, p. 40. 

One specimen from the Xilitla region fno. 305 -J i ha« the head 
m issing save for certain fragments of skin and one lower jaw. 

The scale formula is 15-15-15. The mental is separated from the 
chinshields. There are 7-7 infralabials, the first four in contact with 
the first pair of chinshields. There are 157 ventrals. and 64 caudals. 
The total length (length of head estimated) 345 mm.; length of tail. 
85 mm. 

The general color is a pinkish brown, the edges of each scale 
somewhat darker than the center. Ventrals and caudals are pink. 
The outer half of outer scale row is cream, with a slight wash of 
pink, scarcely differentiated from the ventral coloration. The upper 
half of the outer scale row is distinctly darker than adjacent rows. 
On the tail the lotver half of the outer scale row has a small trian- 
gular blackish spot on each scale. 

A broad, black, nuchal collar is present, three to four scales in 
width. Preceding this is a cream collar two and one half scale rows 
wide. A black occipital collar crosses the parietals and reaches to 
the supralabial edges. A few black spots on infralabials. Other 
details of the head coloration are wanting. 

TantUla shawi sp. nov. 

Type: Louisiana State University Museum no. 306. Collected at 
Xilitla (Miramar) , Aug. 28, 1947, by Charles Shaw. 

Diagnosis: A tantilla characterized by seven supralabials, six 
infralabials, the chinshields separated from the mental; ventrals, 
169; subcaudals, 48; anal dmded. 

Tip of snout black, bordered by a cream band that is followed by 
a broad black area reaching to the back part of parietals; cream 
spot behind eye extending from frontal to labials; an occipital cream 
band one scale wide, followed by a broad nuchal black band four 
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scales wide. Anterior fourth of body banded with narrow cream 
and wider black bands. 

Description of type: Rostral broader than high, visible above as 
a very narrow triangle, the summit curv'ed rather than angular; 
internasals a little less than half area of prefrontals, which are 
very broad, in contact laterally with second labial; frontal hexa- 
gonal, obtusely angled in front, acute behind; distinctly longer than 
wide (1% times), its length greater than its distance from tip of 
snout, its width not quite tvnce that of supraoculars ; parietals mi- 
nutely longer than their distance from tip of snout; nasal divided, 
the anterior part about a half larger than the posterior, and sep- 
arated from preocular by prefrontal; nostril between two nasals, the 
posterior widely separated from preocular ; one preocular, two post- 
oculare; a large anterior temporal followed by a posterior temporal 
that is somewhat smaller; supralabials, 7-7, in following order of 
size: 1, 3. 2, 5, 4, 6, 7, the third and fourth border the orbit; 6-6 
infralabials, the first pair separating mental and chinshields; four 
labials touching the first chinshields, which are nearly three times 
area of second pair; latter pair in contact; diameter of eye twice 
in snout length, and one and one-fourth times in eye to nostril dis- 
tance. Scale formula, 15-15-15; the scales smooth without trace of 
apical pits; ventrals, 169; caudals, 48; anal divided; total length, 
369 -.tail, 73.5. 

Color: Tip of snout blackish, bordered by a cream band that 
cro.sses snout, reaching mouth ; beginning on the anterior part of the 
prefrontals and extending to near the posterior tip of parietals, a 
broad black band reaching on side of head to mouth ; a cream spot, 
covering part of the fourth and fifth supralabials, extends up some 
distance behind the eye, reaching the frontal; an occipital cream 
band about one scale wide connects with cream color of chin and 
throat ; this followed by a broad nuchal dark band about three and 
one half scales wide. The infralabials and mental with variable- 
sized areas of black, bordered partially by cream; the spot on the 
fourth infralabial reaches to chinshield; that on fifth small, leaving 
a large cream area. 

General color of body black or bluish black, the edges of the 
scales faintly outlined in cream or white; scales of outer row with 
widest light edges ; a series of small black dots on outer edge of ven- 
trals (except first 18 or 20) and caudals; venter and subcaudal 
region light pink; chin and throat cream; anterior fourth of body 
traversed by narrow transverse cream lines, usually less than one 
scale wide, and which may be broken mesially and tending to alter- 
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Rate with that from opposite side. There is a suggeistion of a dis- 
continuous median line on this part of body. 

Relationship: The species differs from all other Mexican sp^ecies 
in the character of the annulation of the anterior fourth of the body, 
and in the details of the head markings. 

The Central American Tantilla annulata has this tendency to 
annulation carried still farther back, some of the semiannulations 
being present on the tail. That form, however, is one of the largest 
in the genus — a Costa Rican specimen examined having a total 
length of 502 mm., the tail being 108 mm. The character of the 
markings, yellow bars with black border, is such that there is no 
possibility of confusing the species with Tantilla sham. 

The species is named for Mr. Charles Shaw, its discoverer. 

Coniophanes imperialis imperialis (Kennicott) 

Taemophta tmpenalia Girard, The 17 S. Na\al Astronomical Expedition to the Southern 
Hemisphere during the years 1849-*50-’51-*52, Reptiles, Senate Doc , no. 121, 1855, p. 215. 
(Tlype locaht>, Matamoros, Tamauhpas, Mexico ) 

Coniophanes impenalts xmpenalis Cope, Ann Kept. U. S. Nat. Mus , 1898 (1900), p. 
1090; Bailey, Papers Michigan Acad. Sci. Arts Lett., xoL 24, pi 2, 1038 (1939), pp. 34-36. 
pi 1, fig. 1, map, fig. 5. 

Two specimens (nos. 296, 297) were taken on the lowlands at 
Ebano in the extreme northeastern part of the state. These agree 
in the following characters: scale formula, 19-17-15; supralabials, 
8-8; infralabials, 9-9; preoculars, 1-1; postoculars, 2-2; temporals, 
1-1-2; loreal, 1; anal, 2. 

The ventral scale count and measurement in mm. for 296 is 135; 
caudals 71; total length 398; tail 111; for 297, ventrals 132; caudals 
74; total length 140, tail 44. Both are male. 

From Bailey’s diagnosis of this form, loc. dt., these differ in hav- 
ing 17 scale rows about the middle of the body instead of 19. They 
agree, however, rather completely in the characteristic color pattern 
shown in Bailey's illustrations, loc, cit. 

In 297, a recently hatched specimen, the markings are very 
sharply defined. The light line through the eye is white, edged with 
black, and extends along the canthal region and across the snout. 
The anterior end of the dorsolateral stripes are white, but soon 
develop posteriorly a scattering of brownish pigment. The lower 
edge of the white line is bordered by a black line, which is the upper 
edge of the broad lateral dark stripe that covers 4% scale rows. 
The supralabials are bordered above by a black line, below which is 
a white line. Below this line the lower part of the labials are flecked 
with black pigment. The chin and infralabials are also flecked with 
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pigment, and there is a distinct spot on the fifth infralabial. There 
is a very indefinite pigmented area on the outer edges of the ven- 
trals. 

There is no apparent approach to Coniophanes imperialis clavatus 
or proteropSj forms that occur to the south. 

These specimens are the first records of the subspecies for the 
state. 

Coniphanes fissidens proterops (Cope) 

Clcniophanes] proterops Cope, Proc. Acad. Nat. Sci. Philadelphia, vol. 12, 1860, p. 249. 
(Type locality, Mcinity of Jalapa, Veracruz.) 

Coniophanes fiasidcns proterops Smith, Prcc. U. S. Nat. Mus., vol. 91, 1941, pp. 107-109, 
map, fis 33. 

A single specimen of this species (no. 295) is in the collection from 
the Xilitla region. It is the first record of the form for San Luis 
Potosi. 

The specimen shoTvs the follo\\Tng characters: scale formula, 19- 
19-17 ; ventrals, 129 ; caudals, 30 (tail broken) ; supralabials, 7, 
infralabials, 10; preocular, 1; postoculars, 2; temporals, 1-1-2; 5 
labials touch first chinshields; length of body 300; tail partially 
missing. 

The median dorsal ‘‘black” line consists only of the dark edges of 
the median dorsal scale row, and taken together the spots have the 
appearance of a chain. 

Trimorphodon tau Cope 

Trimorpkodon tau Cope, Proc. Amer. Philos. Soc., vol. 11, 1869, pp. 161-162. (Type 
locality Quiotepec, Oavaca) ; Taylor, Umv. Kansas Sci. Bull., vol. 26, 1989 (1940), pp. 
474-477, fig. 8, pi, 51. 

A single specimen of this species (no. 298), captured two and one- 
half miles south of Pendencia, San Luis Potosi, December 2, 1946, 
traces the known range from the southern edge of the plateau, a 
distance of some three hundred miles. Heretofore the species has 
been known from possibly half a dozen specimens, with localities in 
Michoacan, Guerrero, and Oaxaca. 

This specimen has been compared with Oaxaca specimens and 
while a few' differences exist it does not appear to merit nomencla- 
tural designation. A larger series from this region might point to a 
separation. 

The specimen is a female having a scale formula 23-21-15 
(Oaxaca specimens have 23-20-16 and 22-21-14) ; ventrals, 218; 
caudals, 59; anal, 2; supralabials, 8-8; infralabials, 11-11; pre- 
oculars, 3-3; postoculars, 3-3; loreals, 3-2; temporals, 2 -j- 3 4, 2 

-{- 2 -f 4, somewhat irregularly placed; four infralabials touch chin- 
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shields; anterior chinshield double the size of posterior; fourth and 
fifth labials enter orbit; spots on body, 27 ; 12 or 13 on tail. 

The markings of the head and general markings of the body 
approximate rather closely the pattern depicted by Taylor, fig. 8, 
loc. cit., and pi. 51. HoTvever, the ground color of the specimen is a 
little darker. The edges of the ventrals have indistinct darker spots 
which are the ends of the dorsal blotches and small spots that alter- 
nate with them. There may be some peppering of pigment on the 
ventrals. scarcely visible to the naked eye. There are a few indefi- 
nite dark marks on the chin. 

The following shows the similaritj' in scale counts between this 
specimen and two in the EHT-H^IS collection (nos. 5506. 5507 
from San Felipe, Oaxaca, near the city of Oaxaca). LSU no. 298 J 
ventrals, 218; subcaudals, 59; total, 277. No. 5506, $, ventrals, 
206; subcaudals. 70; total, 276. No. 5507, $ , ventrals. 220; sub- 
caudals, 57 ; total 277. 

Leptodeira maculata (Hallowell) 

Meqa^ops maculatu<i HalIo\^ell, Pioc. Acad. Nat. Sci. Philadelphia, \ol. 12, 1S60 
p. 4C8. (Tjpe localitj, “Tahiti,” bj error.) 

Leptodeira maculata Tailor, rm\. Kansas Sci. Bull., %ol. 25, 1038 (1039), pp. 3J7-342, 
figs. 6-7, pi. 31, fig 1; pi. 32, pi. 38, figs. 1-8. 

One specimen (no. 299) was taken near Sabanito, El Salto Junc- 
tion, Naranja Region, San Luis Potosi. The ventrals are 169, the 
subcaudals 59. Other scale data are: preoculars, 2, postoculars, 
3-2; upper labials, 8; lower labials, 10; 26 body spots, 8 caudal spots 
reaching laterally to the second scale row; scale formula, 23-25-17. 
The characteristic head marking consists of a white border on the 
frontal scale, connecting with a line formed by the white edges of 
the parietals that follows their common suture. 

The specimen was taken in “palm jungle by a marsh.” 

Leptodeira annulata septentrionalis (Kennicott) 

Dipaaa septentnonahi Kenmcott, in Baird, B^ort of the U. S. Mexican Boundarj' Survej’, 
vol. 2, 1859, Reptiles, p. 16, pi. 8, fig. 1. (TlTe locality, Matamoros, Tamaulipas, Mexico, 
and BroTtns\’ille, Texas, U. S. A.) 

Leptodeira annulata aeptentnonalis Smith, Proc. Biol. Soc. Washmgton, \oI. 54, 1941, 


Six specimens were taken, five from the Xilitla region and one 
from the extreme northeasteni part of the state at Ebano. 

The series shows complete uniformity in the following characters: 
scale formula, 21-23-17 ; supralabials, 8; infralabials, 10; preoculars, 
3; postoculars, 2; scales touching first chinshields, 5. 

Smith, loc. cit., has recently described a new form, Leptodeira 
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annvlata taylori, from Orizaba, Veracruz, characterized by 196-206 
ventrals; 80 to 101 caudals; usually three preoculars, and spots not 
eict ending below the third scale row; from 36 to 47 dorsal spots on 
body. 

In the series at hand the spots reach either the first scale row (3 
specimens) . the second row (one specimen) , or the third row (one 
specimen) . The northern septentrionalis ordinarily reduce the scale 
rows to 15 in front of the anus and the spots are usually less than 
25 — ^rarely above thirty. 

Despite certain differences it seems that the affinities of these 
specimens are closer to L. a. septentrionalis than to L. a. taylori, and 
not impossibly they represent a population similar to that at Tux- 
pan which Smith, loc. dt, regarded as representing intergrades. 

The stomach of no. 300 contained the remains of an unidentified 
Sceloporus. No. 302 had 9 eggs in the oviducts. 

Data on Leptodeira annulata septentrionalis (Kennicott) 


*Vo. 

Sex 

Locality 

Yentralt 

Caudals 

Body 

Tati 

spots 

Total 

length 

Tad 

length 

800 

6 

Ebano 

195 

S3 

80 

15 

386 

87 

801 

>s. 

Xilitla 

108 

94 

28 

18 

420 

106 

802 

$ 

Xilitla 

193 

77 

29 

12 

825 

158 

803 

$ 

Xihtla 

203 

75 

29 

14 

820 

156 

804 

s 

Xihtla 

206 

66 

82 

14 

818 

146 


Micrurus fitzingeri microgalbinetis Brown and Smith 

MicTurua fitzingeri mwrogalhineut Brcmn and Smith, Proo. Biol. Soc. Washins^ton, vol. 
55, 1942, pp. (T>pe locality, 7 km. south of Antisuo Morelos, Tamaulipas, M&aco ) 

The collection contains three specimens of this form which has 
been known previously from only two specimens, one from the type 
locality and one from Tamuzunchale, San Luis Potosi. 

The following data add considerably to our knowledge of the 
variation in subspecific characters: 

Scale formula: 15-15-15; supralabials and infralabials, 8. Pre- 
oculars, 1; postoculars, 2; four scales touch the chinshields. Tem- 
porals 1 -f 1 -f 2 in two specimens, 1 1 -j- 1 in the other. 

The color pattern is formed by a series of alternating black and 
red bands, separated by very narrow white bands. Usually the 
white part consists of separate white spots covering about one half 
of a scale and not or barely contiguous with the next white spot. As 
a result of this the red bands appear to have a zigzag edge, while the 
black bands present an edge that is nearly straight. 

The black bands usually cover from three to four scale rows; 
occasional bands cover only 2% scale rows. The intervening red 
bands vary from 6 to 7 scale rows in length. More than half of the 
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scales of all the rows except the outer have a black spot. The black 
spots vary much in size, being largest about the middle of the body. 
A few black spots usually smaller than a dorsal scale are scattered 
sparsely and irregularly on the ventrals. 

The white band crossing the parietal region is half or a little less 
than half the length of the parietal. It passes somewhat forward 
involving the entire sixth labial and parts of the fifth and seventh 
labials. The rest of the upper labials are intensely black. Three 
white areas present on the chin, the two outer covering parts of the 
fourth and fifth lower labials, the median, the anterior part of the 
second pair of chinshields. In one specimen the spots are practically 
contiguous, thus forming a band entirely around the head. 

The female specimen no. 309 has five black and four white bands 
on the tail, the black being 6 to 6% scale lengths wide, the white 2 
scale rows wide. The males have 6 or 7 black bands on the tail of 
about the same length as those in the females. The white bands in 
no. 307 are partially red below and above, and some of the scales 
bear black spots. No. 308 show's only a faint shade of red on one 
or two of the white scales. 

A specimen (no. 310) of Micrurus is referred to this form with con- 
siderable reluctance. The white band across the parietals is wider 
(nearly % the width of the parietals) involving all the fifth and 
sixth supralabials and part of the seventh, then passing across the 
chin involving 5th and 6th infralabials, and most of both pairs of 
chinshields. 

The black blotches on the body are a little wider and occupy four 
ventrals below, more often than three. The intervening red area« 
have practically every scale bearing a black fleck, and on the ven- 
trals there is usually a pair of heavy black spots much larger than 
those on the dorsal part of the red blotches. The neck and body has 
20 black blotches, the tail four. There are four white bands on the 
tail. 

The scale data agree with those given for the Xilitla specimens 
save that ventrals are 222, the caudals 32. The black bands have 
zigzag rather than straight edges. The snake is 703 mm. in length; 
the tail 70. 

This specimen comes from 17 km. west of Ebano in the north- 
eastern lowlands of the state. It will be noted that the character of 
the head band su^ests the condition that obtains in the typical sub- 
species M. /. fitzingeri. That form is known, however, only from 
the high plateau. 
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Data on Mierurus fitzingeri microgalbineus BTOim and Smith 


No. 

Sex 

Locality 

Tentrals 

Cavdais 

Body 

bands 

Tail 

bands 

Total 

length 

Tail 

length 

807 

$ 

Xilitla 

204 

44 

24 

7 

732 

102 

308 

$ 

Xilitla 

208 

42 

27 

6 

785 

9S 

309 

9 

Xihtla 

220 

38 

25 

5 

625 

65 


Bothrops nummifer (Riippell) 


Atropos nummifer Riippell, Verz. Mus. Senck., Amph., 1845, p. 21. (Tsrpe locality 
Mexico.) 

Bothrops nummifer Jan, Elenco sistematico degli Ofidi, 1863, p. 126; Smith, Proc. U. S. 
Nat. Mus.. vol. 93, 1943, pp. 398-401. 

There are tiro specimens of Bothrops, nos. 318, 319, taken at 
Xilitla June 19, 1947, that are puzzling, inasmuch as they occur at 
the extreme northern part of the range of Bothrops nummijer (as in- 
teipreted by Smith, loc. cit, yet they agree in having certain general 
characteristics of B. mexicanus which tend to separate that form 
from B. nummifer. 

In ventral and subcaudal counts the specimens approach the con- 
dition in the northern B. nummifer. In the scale rows about the 
body, one approaches B. nummifer, one the southern B. mexicanus. 
In the character of the rostral (in contact with the nasal, first 
labial and two other scales laterally, and with a small median post- 
rostral) they should be referred to mexicanus. In dorsal pattern 
they are more or less intermediate, one approaching the character 
of mexicanus, the other, as regards the fusing of the dorsal blotches 
into a zigzag or undulating band, is quite like nummifer. 

However, I feel that a larger series of specimens should be ex- 
amined before it is decided whether or not this is an “intergrading” 
population. 

No. 318 contained a “^3 grown black rat.” 

Data on Bothrops nummijer (Ruppell) 


No. 

Sex 

Scale 

formula 

Ventrals 

Caudals 

Supra-- 

labials 

Infra- 

labials 

Total 

length 

Tail 

length 

818 

$ 

25-25-20 

184 

33 

10-9 

12-11 

661 

75 

819 

$ 

28-28-19 

181 i 

33 

9-9 

11-10 

520 

62 


Bothrops atrox asper (Garman) 

Bothrops atrox Dxun^ril, Bibron and Dum^ril, Erp5tologie g^n^rale, vol. 7, pi. 2, 1854, 
pp. 1507-1509. (T>T>e localiiy, Obispo, PanamA.) 

Bothrops atrox asper Smith and Taylor, Bull. U. S. Nat. Mus,, no. 187, 1945, pp. 180-181. 

Seven specimens were taken, three at El Salto, three at Xilitla. 
The subcaudals in all are in a double row. One or two scale rows 
intervene between the long subocular and the labials. The number 
of loreals varies between three and four. There are two preoculars, 
two postoculars, and usually 10 or 11 scales between the supra- 
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oculars. No. 311 has the first pair of infralabials broken, forming an 
extra pair of “chinshields.” 

Data on Bothrops atrox asper {Garman) 


Xo. 

Locality 

Sex 

Scale 

formula 

Supra - 

Ventrals Caudals labials 

Infra- 

labials 

Tota^ 

length 

Tar 

length 

811 

El Salto 

2 

27-28-19 

205 

62 

7-8 

11-10 

789 

109 

812 

Xilitla 


27-25-20 

203 

68 

7-7 

10-11 

1282 

176 

813 

Xilitla 

$ 

25-26-20 

205 

70 

7-7 

11-11 

1035 

150 

814 

Xilitla 

25-29-18 

203 

63 

7-8 

10-11 

1025 

127 

815 

El Salto 


28-29-21 

209 

63 

7-8 

10-11 

800 

112 

816 

El Salto 

$ 

28-25-21 

210 

67 

7-7 

10-10 

854 

120 

817 


$ 

28-26-21 

204 

68 

7-7 

10-10 

1410 

195 


Crotalus triseriatiis triseriatus Wagler 

Vrosophus triseriatus Wagler, NatOrliehes System der Amphibien, 1880, p. 170. (Tjpe 
locality Mexico.) 

Crotalus tnstnatus triseriatus Klauber in Githens and George, Bull. Antiv. Inst. America, 
vol. 5, 1031, p. 83 (part); Gloyd, Chicago Acad. Sci. Spec. Publ., no. 4, 1940, pp. 84-91, 
map 6, pi. C, fig. 1, 2; pi. 81, fig. 4 (reported from Alxarez, San Lms Potosi). 

Ten specimens of Crotalus in the collection are referred to this 
species. Of the ten specimens, eight are from the Xilitla region, at 
an elevation from about 3,800 feet to 4.400 feet; two are from Cerro 
Conejo at a somewdiat higher elevation. For the most part, the spe- 
cimens are uniform in color and markings, and agree in*ha\’ing a 
series of from 36 to 44 quadrangular blotches on the body, and from 
5 to 7 on the tail. However, one of the series (no. 321) differs 
markedly in having the head and body an almost uniform, slaty 
black. On the i>osterior sixth of the back, a few very dim lighter 
narrow marks can be discerned with difficulty when the specimen is 
held in the proper light. 

The ventrals are less intensely dark than the other specimens and 
have lighter edges. The tail has some dim orange coloration ven- 
trally and laterally. The keels on the scales are seemingly less 
strongly elevated than those on the remainder of the series. The 
scale counts of the specimen, however, fall within the known varia- 
tion of the species. No melanistic specimens have heretofore been 
reported, although certain other aberrant specimens have been cited 
by Gloyd, loc. cit. This specimen contained a partially digested 
salamander in its stomach and very numerous tapeworms. 

The ventral scale series, whether male or female, averages 154. 
This is the average given by Gloyd for the San Luis Potosi speci- 
mens. 

One specimen (no. 325) presents a curious anomalj^ in having the 
lower preocular completely absent. As a consequence, the orbit and 
the sensory pit are confluent. The pit itself is divided into two 
compartments by a heavy membrane. This condition obtains on 
both sides of the head. 
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A Review of the Lizard Genus Barisia 

BY 

J. A. Tihen 

Abbteact. — ^The generic name Barisia is revived for a group of lizards that 
in recent years has been placed in the genus Getrhonotm. The foUoning spe- 
cies and subspecies are recognized: Barisia moreleti moreleti, B. m. temporalis, 
B. m. salvadorensis, B. m. julva, B. m. rafacli, B. monticola, B. viridifiava, B. 
gadovii gadovii, B. g. hvigata, B. modesta, B. antauges, B. rudicollis, B. Uvicol- 
lis, B. imbricata imbricata, B. i. ciliaris, B. i. planijrons. 

The various groupings within the genus are discussed. Brief descriptions 
are given of all the forms with their present known distribution. 


A review of the lizard genus Barisia 

BT 

J. A. Tihen 

The genus Barisia was proposed by Gray in 1838 to contain three 
species formerly included in the genus Gerrhonotus Wiegmann; 
these species were B. rudicoUis, B. imbricata, and B. lichenigera; B. 
adspersa was included as a synonym of the last-named species. The 
same arrangement appeared in his 1845 Catalogue, but he there 
changed the spelling from Barisia to Barissia; this emended spelling 
has incorrectly been used by all subsequent authors. 

This genus has been recognized as valid by some authorities, rele- 
gated to the synonymy of Gerrhonotus by others, and considered as 
a subgenus of Gerrhonotus by yet others. It was redefined by Cope 
in 1877 on the basis of the arrangement of the “intemasal” and 
frontonasal elements. He recognized five species: antauges, bo- 
courti, lichenigera, imbricata, and rudicollis. In the same work he 
proposed the genus Mesaspis for two forms, moreleti and ftdvus. 
Most authors have never considered this latter a valid genus, al- 
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though Cope still recognized it in 1900; recent workers have also 
tended to return Barisia to the synonymj’ of Gerrhonotus. 

I have recently * set forth my reasons for believing that Barisia 
should be considered a valid and recognized genus of gerrhonotine 
lizards, and have redefined the genus as shown below. A discussion 
of the genus as a whole, in relation to other gerrhonotine genera, is 
to be found in the previous paper; the present paper deals with the 
forms and interrelationships within the genus. 

I wish to express my appreciation for the many helpful sugges- 
tions and criticisms offered during the course of my study and the 
preparation of this paper by Dr. S. C. Bishop of the University of 
Rochester and Dr. Hobart M. Smith of the University of Illinois, 
also by Dr. E. R. Dunn of Haverford College and Drs. L. C. Stuart 
and Norman Hartweg of the University of Michigan. The following 
individuals have been verj’ generotis in lending personal specimens, 
or specimens under their care in the institutions with which they are 
connected: Dr. Doris M. Cochran of the U. S. National Museum, 
Mr. Charles M. Bogert of the American Museum of Natural His- 
torj’; Mrs. Helen T. Gaige and Dr. Norman Hartweg of the Univer- 
sity of Michigan, Dr. Edward H. Taylor of the University of Kan- 
sas, Mr. Karl P. Schmidt of the Chicago Natural History Museum, 
Sr. Rafael Martin del Campo of the Instituto de Biologia of Mexico, 
Mr. R. T. IMoore of the California Institute of Technology, Mr. 
Arthur Loveridge of the Museum of Comparative Zoology, and Dr. 
E. R. Dunn of the Philadelphia Academy of Natural Sciences. 

The following abbrenations will be used throughout this paper in 
reference to the various collections examined: 

AMNH American Museum of Natural History. 

ANSP Academy of Natural Sciences of Philadelphia. 

CNHM Chicago Natural History Museum. 

EHT-HMS Personal collection of Dr. Edward H. Taylor. 

IBM Instituto de Biologia de Mexico. 

MCZ Museum of Comparative Zoology. 

RTM Personal collection of R. T. IMoore. 

TAM Texas A & M College. 

UMMZ University of ACchigan Museum of Zoology. 

USNM United States National Museum. 


*Amer. AJlid. Nat. 1949 in press. 
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Barisia Gray 

Bansia Giay, 1S38, Ann. Mag Nat. Hist.^ ser. 1, 1.390. 

Tropidogerrhonotua Fitzmger, 1843, Sjst R«pt. .21. (genotjpe — rudiCoV^s) 

Banss^a Gray, 1845, Cat. Spec. Liz. Coll. Br. Mus.:54. 

Tropulogerrhum Agassiz, 1846, Non^encl. Zool., Ind. L'mv. :203 fgenotjpe — rudicolUtt) 
3ffi*aspis Cope, 1877, Proc. Amer. Philos. Soc., 17:96 (genotype — moreleti) 

Genotype: Gerrhonotvs imbricatus Wiegmann, 1828 [= Barisia 
imbricata imbricata (Wiegmann)]. 

Definition: Gerrhonotine lizards with the skull not widened or 
depressed; frontal bone not in contact with the maxillae; pterygoid 
teeth absent or vestigial; dorsal osteoderms with a well-defined, 
strongly thickened basal area; lateral fold moderately to well 
developed, with a moderate or large granular area; sides of the neck 
finely granular; postero-ventral surfaces of the forearms and shanks 
granular; minimum number of scales in a single row across the nape 
six to ten; anterior intemasals present; postrostral present or ab- 
sent; subocular and postocular series well differentiated from each 
other; the suboculars extend to the lowest primary temporal; twelve 
to fourteen ventral scale rows. 

Range: Panamd northward through Central America and Mexico 
to Chihuahua and Coahuila. 

A full description of the genus may be found in my previous paper 
referred to above; it will not be repeated here. 

There are three major lines of specialization within the genus; 
these have given rise to three species groups, which may be defined 
very briefly as follows: 

1. Postmental unpaired ; superciliary series usually 

complete moreleti group 

2. Postmental paired; superciliary series complete. . .gadovii group 

3. Postmental paired; superciliary series 

incomplete .imbricata group 

A Ket to the Forms of the Gexus Barisia 


1. Postmental impaired (nasal bones in contact) 2 

Postmental paired ; (nasal bones separated by fronto-premaxillaiy contact) 8 

2. Eighteen to twenty longitudmal dorsal scale rows 8 

Fourteen to sixteen longitudinal dorsal scale rows 7 

3. Upper and lower postnasals in contact 4 


Upper postnasal separated from lower by a loreo-nasal contact moreleti rafaeli 


4. Lowest primary temporal usually in contact wdth only the lowest secondary; pre- 

frontals usually absent; posterior loreal usually not m contact with the 

supralabials 5 

Lowest piimazy temporal usually in contact with the two lower secondaries; pie- 
frontals usually present; postenor loreal normally in contact with the 
supralabials 6 

5. Anterior suiierciliaiy element frequently in contact with prefrontal; frontonasal 


usually touching frontal; 52-58 dorsal scale rows .moreleti temporal^ 
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Anterior superciliary element not in contact -nith prefrontal; frontonasal usually 

separated from frontal by prefrontals; 47-55 dorsal scale rows 

moreleti saliadorenvs 

G, Anterior sublabial usually m contact with the second infralabial; general color 


frequently brownish moreleti fulva 

Antenor sublabial usuallj m contact with only the third, or more posterior, mfra- 
labial; general color usually ohve to blackish moreleti moreleti 

7. Usually 16 dorsal scale rows; frontonasal present, large monticola 

Fourteen dorsal scale rows; frontonasal normally absent liridiflaia 

8. Superciliary’ senes complete; (pterygoid teeth absent) 9 

Superciliary’ series incomplete; (pterygoid teeth vestigial) 12 

9. Supranasals imexpanded; an anterior canthal present 10 

Supranasials expanded; no anterior canthal 11 

10. Scales of neck keeled; anterior loreal in contact with anterior canthal. .gadovii gadovii 
Scales of neck smooth; anterior loreal separated from anterior canthal by a 

contact of the posterior loreal writh the upper postnasal gadovii levigata 

11. Frontonasal and postrostral present modeeta 

No frontonasal or postrostral antauges 

12 One loreal; more than 33 dorsal scale rows 13 

Tw’o loreals; fewer than 33 dorsal scale rowrs rudicollis 

13. More than one (usually three) supercihanes ; trans\’erse dor&al scale rows fewer 

than 46 14 


A single (middle) superciliary’ element; transverse dorsal scale rows 46 or more.. . 

levicollia 

14. Fewer than 16 longitudjoal dorsal scale rows; contact of the anterior superciliary* 

with the loreal usually smaller than that of the first medial supraocular with 

the loreal imbricata imbricata 

Sixteen longitudmal dorsal scale rows; contact of the antenor superciliary with 
the loreal as great or greater than that of the first medial supmocular with 
the loreal 15 

15. Lowest pnmary temporal in contact with the penultimate as well as the ante- 

penultimate supralabial; 39-46 transw’erse dorsal scale rows tmbncata dlians 

Lowest primary temporal not m contact with the penultimate supralabial; 35-39 
transr^’erse dorsal scale rows. imbricata ptanifrona 

The moreleti group 

Definition: Barisia with an unpaired postmental; nasal bones 
in contact with each other in the mid-dorsal line; pterygoid teeth 
absent; small lizards, the snout-vent length never exceeding 95 mm., 
usually much less ; dorsal color dark olive brown or brown to black- 
ish, with a more or less well-defined dorsal longitudinal band; 
venter usually spotted or mottled with dark; superciliary series 
usually complete; upper postnasal present; loreo-canthal series 
variable; frontonasal and postrostral present or absent; lateral fold 
moderately developed. 

Range: Panama northward to Oaxaca. 

Discussion: The possession of an unpaired postmental is a uni- 
versal characteristic of the group. The nasal bones are known to 
be in contact in viridifiava and m. moreleti; this is assumed to be 
the condition in the other members. Some examples of all species 
(but not of all subspecies) have been examined to determine the 
condition of the pterygoid, and in all cases the pterygoid teeth were 
completely lacking. 
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These are the smallest of all the Gerrhonotinae ; the largest species 
of the group is moreleti itself, with a maximum obsen’ed snout- 
vent length of 92 millimeters. B. viridiflava is the smallest form, 
with an observed maximum of 71 mm. The color pattern, though 
varj’ing in detail, is basically similar in all members of the group. 
A. similar tj^pe of pattern is found in the gadovii group, but the 
imbricata group is, in general, much lighter, with a strong tendency 
towards obliteration of the dorsal longitudinal band. 

The arrangement of the lateral supraoculars and the superciliary 
series merits some discussion. In the majority of specimens of 
moreleti there are three lateral supraoculars and a normal, complete 
superciliary series. In viridiflava and monticola the usual condition 
appears to be the possession of only two lateral supraoculai-s, with 
the superciliary series complete and the most posterior element 
occasionally somewhat enlarged. In some specimens of moreleti 
and monticola an arrangement is found which appears very similar, 
but which seems better interpreted as a loss of the posterior part 
of the superciliary series, the third lateral supraocular dropping 
down to contact the orbit. A very similar condition is found 
throughout the imbricata group. Neither interpretation — ^the loss 
of the posterior superciliaries or the loss of the third lateral supra- 
ocular with an enlargement of the most posterior superciliary — 
adequately accounts for all the conditions found. I have used the 
latter interpretation to explain the arrangement as foimd in viridi- 
flava, the former to explain the slightly different one found occa- 
sionally in other members of this group and universally in the im- 
bricata group. Possibly neither is entirely correct. 

In the present group, the upper postnasal is always present, 
although not necessarily in contact with the lower. The supranasal 
is variable, usually present and unexpanded, but sometimes absent 
in certain forms, and occasionally expanded in others. The loreo- 
canthal group is quite variable in moreleti itself but usually con- 
taining at least three elements, while in other species, only one or 
two elements are usually present. 

The group as a whole shows a strong tendency towards enlarge- 
ment of the frontonasal, with corresponding reduction of the pos- 
terior intemasals and, more particularly, the prefrontals; these 
latter are in some cases completely lacking, either dropped out 
or fused with the enlarged frontonasal. In one form, viridiflava, 
modification has been in the opposite direction; the frontonasal is 
absent or, in those exceptional individuals where it does occur, is 
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relatively small. The postrostral is normally lacking in all forms, 
but appears in occasional specimens of viridiflava. 

The dorsal osteoderms are rather thin, slightly rugose, with a 
strongly thickened basal portion and a rather weak and obtuse 
median keel. The lateral fold is only moderately developed, the 
included granular area being about equivalent to one lateral scale 
row in width. The side of the neck contains a very poorly-defined 
dermal pocket or none at all. 

The moreleti group, particularly the species moreletij is thought 
to be the most primitive of the genus. The unpaired postmental, 
reduction of the prefrontals, and complete lack of pterygoid teeth 
are modifications not found in the primitive Barisia stock, but in 
totality of characters this group approaches that stock more closely 
than does any other, 

I do not at present propose to enter into great detail regarding 
subspecific differentiation within the species Barisia moreleti. There 
is much indmdual variation in this form, and the localities from 
which collections of series of indmduals have been made are so 
scattered that areas of intergradation cannot yet be definitely estab- 
lished, The taxonomic arrangement is therefore far from settled, 
and I prefer to give at present only a brief resume of those forms 
wliich I believe to be valid subspecies. 

Barisia moreleti moreleti (Bocourt) 

Gerrhonotus moreleti Bocourt, 1871, Nouv. Arch. Mus., 7, Bull. :102. 

Qerrhonotus moreletii, Bocourt, 1871, ib7d. :103 

Mcstiepts moreletii. Cope, 1877, Proc. Amer. Philos. Soc., 17 :96. 

Oerrhonotua [moreletii} moreUtv, Dunn and Enden, 1932, Proc. Acad. Nat. Sci. Philad , 
84:29. 

Type and type locality: A series of specimens presumably in 
the Paris Museum. From “le Peten. ainsi que les foi-lts de pins de 
la Haute Vera-Paz (Guatemala).'’ 

Eange: Alta Yerapaz, Guatemala, westward possibly to, but not 
beyond, the Cuchumatanes, and southward into Honduras, where 
presumed intei^ades with salvadorensis are found. 

Diagnosis: A Barisia of the moreleti group with 18-20 longitu- 
dinal rows of dorsals; transverse rows ordorsals 49-56; lowest pri- 
mary temporal in contact with only the lowest secondary; supra- 
nasals present, unexpanded; frontonasal present, large, usually in 
contact witb the frontal; prefrontals usually absent; upper and 
lower postnasals in contact with each other; anterior superciliary 
not in contact with prefrontal (when present); posterior loreal 
usually separated from the supralabials ; sublabial series usually 
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extending anteriorly only to the third or a more posterior infra- 
labial; dorsal color usually dark brown or olive brown to blackish; 
venter usually relatively dark in color, -with a rather conspicuous 
light V-shaped marking on the chin. 

Barisia moreleti julva (Bocourt) 

GerrkonotU8 iuhus Bocourt, 1871, Nout. Arch. Mus , 7, Bull. 104, 

M€8aspi>i fuliub. Cope, 1877, Proe. Amer. Philos. Soc , 17 96. 

Gtrrhonotus moreletu fulvua, Stuart, 1943, Oce. Pap. Um\. Mich. Mus. Zool., No 471 .i20. 

Type and type locality: A series in the Paris museum; from 
“les forets de pins de Totonicapan (Guatemala).” 

Range: Northwestern Guatemala, the limits of the range not 
crtablished. Specimens from the Sierra de los Cuchumatanes are 
not fully typical of this form; they may possibly represent three- 
way intergradation — moreleti^ m. fulva and m, temporalis, but they 
also present certain unique characteristics, indicating that the situ- 
ation may be even more complex. 

Diagnosis: Similar to B, m, moreleti, except: transverse rows of 
dorsals 50-59 ; sublabial series usually extending anteriorly to touch 
the second infralabial; color generally somewhat lighter, more 
bro^^mish dorsally; venter also somewhat lighter, therefore the Y- 
shaped marking on the chin less conspicuous. 

Note: If the locality data concerning the type are correctly given 
by Bocourt, the name fulva seems the most likely name for this 
western Guatemala subspecies. However, the figure of this form 
subsequently published by him in his ‘^Mission Scientifique,” PI. 
21b, figs. 6, 6a, shows certain features definitely not characteristic 
of the population to which the name is here assigned. Since these 
features were not mentioned in the original description, further 
study is required to determine whether or not the figure actually 
represents one of the type series of fulva, and if so, whether it is 
only an aberrant indhidual or is typical of that series, and whether 
or not the locality data are correct, before a certain assignation of 
the name can be made. Since this certain assignation cannot be 
made at present, I believe it will cause the least confusion to con- 
tinue, for the present, to apply this name to the western Guatemala 
form. 

Barisia moreleti rafaeli (Hartweg and Tihen) 

Qerrhonotw moreleti rafaeli Hartweg and Tihen, 1946, Occ. Bap. Unlv. Mich. Mus. Zool., 
No. 497:8. 

Type and type locality: XJMMZ 88228; a young female from 
16 km. S of Siltepec, Chiapas. 
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Range: The southern Sierra de Chiapas. Known from the fol- 
lowing localities; 16 km. S of Siltepec. Chiapas (UiOIZ 88227- 
88228), Cerro Paxtal (OIIMZ 88384), Chiquihuite, Volcin de 
Tacana (OI^^IZ 88384), CeiTO Male (UMMZ 94290), and Yolcan 
Tajumulco, Guatemala (CXHM 20308-20310). 

DiagttObis: Similar to B. m. moreleti except: dorsals in 50-55 
transverse rows; prefrontals present; upper and lower postnasals 
separated from each other by the anterior loreal, which is in con- 
tact with the nasal; posterior loreal in contact with the suprala- 
bials; Y-shaped marking on chin less distinct, the marking itself 
being darker than in m. moreleti. 

Barisia moreleti salvadorensis (Schmidt) 

Oerrhonotus saliadorena^ Schmidt, 1928, Field Mus. Nat. Hist. Zool. Sen, vol. 12, nc 
16. 196. 

Gerrhonotna moreletii aaliadorenais, Dunn and Emlen, 1982, Proc. Acad. Nat. ScL Fhilar 
84, p 28. 

Type and type locality: CNHM 10957; an adult female .icm 
Los Esesmiles, dept. Chalatenango, Salvador. 

Range: Honduras and Salvador southward to Matagalpa. Nica- 
ragua. 

Diagnosis: Similar to B. m. moreleti, except; transverse rows of 
dorsals 47-55 ; lowest primary temporal usually in contact with the 
two lowest secondaries; frontonasal usually separated from the 
frontal by the prefrontals, which are consistently present; posterior 
loreal in contact writh the supralabials ; sublabials extending an- 
teriorly to touch the second infralabials. 

Barisia moreleti temporalis (Hartweg and Tihen) 

Gerrhonotua moreleti temporalis Hartweg and Tihea, 1946, Occ. Pap. Univ. Mich. Mus. 
Zod.. No. 497:10. 

Type and type locality: IJYIMZ 94910; an adult male, collected 
11 km. southeast of Ciudad de las Casas, Chiapas. 

Range: Knowm only from the ‘vdeinity of Ciudad de las Casas, 
Chiapas. 

Diagnosis: Similar to B. m. moreleti, except: 52-58 transverse 
rows of dorsals; lowest primary temporal usually in contact with 
the two lowest secondaries; prefrontals present, sometimes sepa- 
rating frontonasal from frontal; anterior superciliary frequently in 
contact wdth prefrontal; posterior loreal in contact wdth the supra- 
labials; Bublabials extending anteriorly to the second infralabial; 
dorsal and ventral coloration both decidedly lighter in tone, the 
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V-shaped chin marking less conspicuous because of the lighter back- 
ground. 

General remarks: The species moreleti is the mo^^t generalized 
member of the group, and of the genus Barisia. This i^ demon- 
strated by the high number of dorsal scale rows, the possession of 
three lateral supraoculars and a complete superciliary series, the 
relatively large number of loreo-canthal elements, and the general 
coloration. There are, of course, certain features considered as 
highly modified, particularly the reduction or loss of the pi-efrontals 
and, in common with the other members of the group, the complete 
lack of pterygoid teeth and the possession of a single postmental. 

Barisia monticola (Cope! 

Plate n, figs. 1, 2 

Gerrhonotus monticolus Cope, 1877, Proc. Amer. Philos. Soc., 17:07. 

Gerrhonotui, alfwoi Stejneger, 1907, Proc. U. S. Nat. Mus., 32 no 1542.505. (Type 
locaht\ Santa Maria [de Dota], Costa Rica.) 

Type and type locality: In the collection of the U. S. National 
Museum; number not designated by Cope. From the summit of 
Pico Blanco in Costa Rica, 

Range: The mountains of western Costa Rica south to Chiriqui, 
Panama. 

Diagnosis: A Barisia of the moreleti group with sixteen longi- 
tudinal rows of dorsals (the most lateral occasionally much re- 
duced) ; transverse rows of dorsals 43-51 ; supranasals present or 
absent; frontonasal present; prefrontals present, often much re- 
duced, or occasionally absent. 

Description: No postrostral. Nasal normally separated from 
rostral by the anterior intemasals. Supranasals usually absent. 
Frontonasal present, large, in contact with the frontal or not ; pre- 
frontals usually present, often much reduced. Loreo-canthal region 
variable, but seldom more than two elements present. One pre- 
ocular; two or three suboculars; two to four postoculars. Three to 
five superciliaries, the series complete posteriorly, with the posterior 
element frequently much enlarged; two, sometimes three, lateral 
supraoculars. Four primary and four secondary temporals, the 
uppermost primary in contact with the uppermost secondary or 
not, and the lowest primary normally in contact with only the low- 
est secondary, occasionally the two lowest. Supralabials 8-10; in- 
fralabials 7-9. Postmental impaired, followed by three large pairs 
and one smaller pair of chin shields, of which the members of the 
first, occasionally also the second, pair are in contact along the mid- 
15—3659 
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ventral line. The sublabials extend anteriorly to the first chin 
shields (rarely the postmental) and the second infralabials. 

Dorsals in sixteen longitudinal rows, the most lateral occasionally 
reduced, and 43-51 (ave. 47.7) transverse rows. Ventrals in twelve 
longitudinal and 51-57 (ave. 53.9) transverse rows. Caudal whorls 
78-87 (ave. 83.1). The median six or ei^t rows of dorsals are 
rather weakly and obtusely keeled. 

There is a marked sexual dimorphism in the color pattern. Males 
black or brownish-black dorsally, with many small bluish-white 
spots (green in life) , these spots somewhat larger and more distinct 
dorsally than laterally, producing a poorly defined dorsal longi- 
tudinal band. A latero-dorsal dark line bordering this band, and 
an interrupted mid-dorsal dark stripe. Ventral surface mottled 
(yellow green in life), the chin and throat frequently lighter than 
the belly; a more or less distinct V-shaped mark along the chin 
shields. Females a much lighter brown, with the whitish spots less 
numerous or lacking. The dorso-lateral dark line is very promi- 
nent, often bordered above by a narrow light line. A similarly 
prominent interrupted mid-dorsal stripe. Belly much lighter than 
in males, tending towards a imiform grayish and not prominently 
mottled. 

These are small lizards, averaging aroimd 78 mm. in snout-vent 
length; the observ'ed maximum is 87 mm. Tail 1.58-1.68 times the 
snout-vent length. 

Remarks: This species shows certain resemblances to B. moreleti, 
but differs from that species in the smaller number of dorsal scale 
rows, both transverse and longitudinal, and in color pattern, par- 
ticularly of the males. It also differs in the frequent absence of 
supranasals. Although the loreo-canthal region is somewhat var- 
iable within both species, there is a definite tendency for monticola 
to possess a smaller number of elements in this region. The num- 
ber of supralabials is, in monticola, most frequently nine, in more- 
leti most frequently ten. In view of the lack of intergradmg speci- 
mens and the fairly numerous and constant differences between 
monticola and all races of moreleti, it seems best for the present to 
retain full specific rank for monticola. 

Certain variable features within this species give indications that 
they may possess geographic significance. The presence or absence 
of supranasals and the contact or lack of a contact of the upper- 
most primary with the uppermost secondary temporal may also 
prove to have geographic significance. Material at present avail- 
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able, is however, inadequate to conclusively demonstrate the ex- 
istence of more than one race. 

Specimens examined • Costa JRwro* Barba (MCZ 2S07T-2807S) ; Irazu (MCZ 134C5, 
15468, 82079); Poas (MCZ 16466-15407); Cerro de las Vueltas (USNM 70649;, Volcan 
Irazi^ (20) 8,000-10,000 ft ; Volcdn Poas (8) 6,800 ft. Cerro de la Muerte (1) 11,000 ft. 
(uncatalogued specimens), bpecimens ha^e also been reported from Pico Blanco and Santa 
Marla, Costa Rica. Panama Chinqui Volcano (MCZ 45664; U^NM 94991) 

Barisia vindipiva (Bocourt) 

Figure 1 

Gerrhonotus tindiflavus Bocourt, 1878, Ann. Sci. Nat , ser 6, 17, art. 2 (unpaged) 

Gerrhonotus bocourti Peters, 1877, Monatsber K. Preus. Akad. T7iss Be'*lm, 1876 297. 
(T>pe locality: “Me^co.”) 

Barisaia bocourti. Cope, 1877, Proc Amer. Philos Soc., 17:97. 

Gerrhonotua obscurus Gunther, 1885, Biol. Centr. Amer, Rept * 40 (Tjpe lo ahty: 
"'Mexico.”) 

Type and type locality: In the Paris ^luseum, number unkno’R-n. 
The locality is given merely as “!Mexique,” but in \'iew of the pres- 
ent known distribution, I propose to restrict the type locality to 
“the highlands of central Oaxaca.” 

Range: Highlands of central Oaxaca. 

Diagnosis: A Barisia of the moreleti group with fourteen longi- 
tudinal rows of dorsals; transverse rows of dorsals 48-54; supra- 



Fiq. 1. Barisia vmdiflava XT. S. National Museum no. 113220. Actual 
snout to ear measurement— 13S mm. 
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nasals present, expanded or not; frontonasal normally lacking; pre- 
frontals present, not reduced in size. 

Description: Postrostral present or absent; occasionally two an- 
terior intemasal elements present on each side. Supranasals pres- 
ent, occasionally expanded to meet the postrostral (when present) 
or, more rarely, to meet each other in the mid-dorsal line. Fronto- 
nasal normally absent, rarely present. One loreal; no canthals. 
The usual arrangement of the scales above the eye is interpreted 
as follows: two lateral supraoculars ; the superciliary series is com- 
plete, with the most posterior element usually somewhat enlarged. 
Three to five superciliaries, the most anterior only rarely in contact 
with the prefrontal. Suboculars two ; postoculars three. Normally 
four primar}' and four secondary temporals, the uppermost primary 
occasionally in contact with the uppermost secondary, more fre- 
quently not, and the lowest primary in contact ^vdth only the lowest 
secondary'. Nine, occasionally eight, mpralabials ; seven or eight 
infralabials. Postmental unpaired, followed by three large pairs 
and one much smaller pair of chin shields, of which the members 
of the anterior pair are in contact mid-ventrally; the members of 
the second pair are frequently in contact with each other posterior 
to a single small median scale intercalated between these and the 
first pair. The sublabials extend anteriorly to the first chin shield 
and second infralabial. 

Dorsals in fourteen longitudinal and 48-55 (av. 51.6) transverse 
rows; ventrals in twelve longitudinal and 55-61 (av. 57.9) trans- 
verse rows. Caudal whorls S3 and 87 in the only two specimens 
seen with undamaged tails. The median six or eight rows of dorsals 
are rather weakly keeled. 

Color pattern similar in general to that of B. m. moreleti, but with 
great variation in details. The dorsal longitudinal band may be 
very prominent or verj' poorly defined; the sides may show very 
many or practically no white-tipped scales; the belly is usually 
very dark, but occasionally a verj' light gray, and may be strongly 
mottled or nearly uniform. These variations do not seem to be 
correlated with age, sex, or locality, excepting that the Mt. Zem- 
poaltepec specimens have, on the whole, a better defined pattern, 
with stronger contrasts between the various elements, than do speci- 
mens from other localities. 

This is the smallest of all the gerrhonotine lizards, adults aver- 
aging slightly over 60 mm. in snout-vent length, with an observed 
maximum of 71 mm. Tail 1.55-1.67 times the snout-vent length. 
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Remarks: Since the characters presumably distinguishing the 
three forms, vindiflava, bocourti and obscurus are all found in a 
single series of specimens from a single locality (Cerro San Felipe), 
and since specimens from other localities show no evidence of any 
geographic significance in these variations, I consider the three 
names synonymous, with viridijlava having priority. 

The species is certainly a member of the moreleti group, but 
differs rather widely from the other members, and is considered to 
be the most highly modified form in the group. The low number 
of longitudinal dorsal scale rows, the constant absence of all but 
one loreo-canthal element, the small size, the usual absence of the 
frontonasal, the usual occurrence of only two lateral supraoculars, 
and the relatively low number of supralabials are all considered 
specialized characters, and are the ones which serve to distinguish 
this form from the other members of the group. 

Specimens examined Oaxaca Mt. Zeinpoaltepec (RTM 394, 408-404, 400 U^NM 
47184-47185, 47599), Ceno San Fehpe (EHT-HMS 19146-19149, 28810-23886); Chi\ato 
(EHT-HMS 28133-28184), Cincatlan (USNM 47612) A total of fortj specimen&; no other 
•'pecmiens \^ith definite localitj data ha've been reported 

The gadovU group 

Definition: Barisia with a paired postmental; nasal bones sep- 
arated from each other by a narrow contact of the frontal with the 
premaxilla; lizards of small to moderate size, not exceeding 110 
mm. in snout-vent length ; coloration similar to that of the moreleti 
group, but with a greater tendency for vertical bars along the sides, 
occasionally continued across the back; superciliary series com- 
plete; upper postnasal present; usually (?) two loreals; an anterior 
canthal may or may not be present; frontonasal and postrostral 
present or not; lateral fold moderately developed. 

Range: Southern Guerrero through Oaxaca to Veracruz. 

Discussion: I have chosen to term this group the gadovii group, 
rather than assign to it the older name of antauges, because the 
latter form is so poorly known that its aflSnities are uncertain. It 
has been tentatively referred to this group on the basis of its pos- 
session of a paired postmental; the same is also true of B. modesta. 
Since these forms are so inadequately known, the group has been 
defined chiefly on the basis of the species gadovii. Further inform- 
ation concerning these other forms may require a modification of 
this definition, or may show that they have been incorrectly assigned 
to this group. 

The gadovii group is in many respects intermediate between the 
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moreleti and imbricata groups, morphologically as well as geo- 
graphically. It possesses the relatively liberal scalation and general 
color pattern of the former, and also resembles that group in the 
relatively weak development of the lateral fold and the complete 
lack of pterygoid teeth. It agrees with the imbricata group in the 
possession of a paired postmental and in the important osteological 
feature of the separation of the nasals by a fronto-premaxillary 
contact, though this separation is narrower here than in the im- 
bricata group. In size and color pattern it is also more or less in- 
termediate between the other two, but closer to the moreleti group. 

Barisia gadovii gadovii (Boulenger) 

Gerrhonotua gadovii Boulenger, 1913, Ann. Mag. Nat. Hist , ser. 8, 12 :564. 

Type and type locality: A. series of specimens in the British 
Museum, no holotype designated. This series is from Omilteme, 
Guerrero. 

Range: Known only from the ^cinity of Omilteme, Guerrero, 
but possibly ranging southward into Oaxaca. 

Diagnosis: A Barisia of the gadovii group with a frontonasal; 
supranasals small, unexpanded; lateral scales as well as dorsal scales 
of body keeled; those of neck also with keels; usually two loreals 
and one (anterior) canthal, the latter in contact with the anterior 
loreal; belly spotted or mottled with black; dorsal color a dark 
brownish gray or brownish black. 

Description: Postrostral present or absent. Supranasals present, 
small, unexpanded. Prontonasal present, in contact with the an- 
terior canthal and often with the frontal. Two loreals and one 
(anterior) canthal, the latter normally in contact with the anterior 
loreal. Normally three lateral supraoculars. Superciliaries three 
to six, the most anterior not in contact with the prefrontal. Usually 
one preocular, one subocular, and two or three postoculars. Four 
primary and four secondary temporals, the uppermost primary 
usually in contact with the uppermost secondary, and the lowest pri- 
mary with only the lowest, occasionally also the second, secondary. 
Supralabials 8-10; infralabials 7-9. Postmental paired, followed 
by three large pairs and one smaller pair of chin shields, of which 
the members of the first pair, frequently also the second, are in 
contact along the mid-ventral line. The sublabials extend anteri- 
orly to the first chin shields and second infralabials, occasionally 
the postmental and/or first infralabial. 

Dorsals in 16-18 longitudinal and 46-51 (ave. 48.4) transverse 
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rows; ventrals in twelve longitudinal and 52-56 (ave. 53.9) trans- 
verse series. Occasionally some of the transverse rows of ventrals 
contain only ten or eleven scales. Caudal whorls 78-88 (ave. 84.2). 
Usually aU or nearly all of the dorsal scales are prominently keeled, 
as are those of the sides of the tail and one or two rows on the thigh 
and on the shank. 

A dark brownish gray or brownish black dorsally, often with a 
more or less distinct longitudinal band. Narrow vertical black bars 
on the sides, usually bordered posteriorly with white; these bars 
may be continued across the back as obtusely V-shaped markings. 
There are about twelve such bars between the axilla and the groin. 
Venter heavily spotted or mottled with black in males, lightly in 
females. A dark line from the nasal across the eye onto the tem- 
porals, bordered below by a very prominent light stripe. 

This form is of moderate size, adults averaging about 90 mm. in 
snout-vent length, the observed maximum being 102 mm. Tail 
1.44-1.72 (ave. 1.59) times the snout-vent length. 

Remarks: The species gadovii does not appear to be particularly 
closely related to any other. Oaxacan specimens represent a dif- 
ferent form, but are thought to constitute a subspecies of gadovii 
rather than a distinct species; differences are discussed in connec- 
tion with that form. 

There is a slight superficial resemblance between this form and 
Elgaria mvlticarinata of the United States Pacific Coast. Some 
mxdtuxrmaia reported from “Mexico” may well be referable to this 
form. In this connection, there can be little doubt that the figure 
of a skull in Bocourt’s “Mission Scientifique” (PI. 21c, fig. 7, 7a) 
and labelled “multicarinata” actually represents a specimen of 
gadovii. 

Specimem examined: Ouerrero: Omilteme and Qulpancingo (USNM 47737, 118178- 
118174; MCZ 42701-42715; EHT-HMS 23840-28876; CNHM 88616-88524). A total of 
fifty-aiz specimens. The form is not known from any other locality. 

Barista gadovii levigaia, subsp. nov. 

Plate U, figs. 8, 4, 5. 

Type and type locality: Holot 3 rpe: USNM 47212; an adult male 
from the “Valley of Oaxaca.” Paratype: USNM 47855; an adult 
male from the “mountains west of Oaxaca City.” Nelson and Gold- 
man colls. 

Range: Known only from the localities mentioned above. 

Diagnosis: A Barisia of the gadovii group with a frontonasal; 
supranasals small, une^anded; scales of the sides of the body 
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smooth, those of the back weakly keeled, and those of the neck 
smooth; two loreals and one (anterior) canthal, the latter separated 
from the anterior loreal by a contact of the posterior loreal with 
the upper postnasal; belly spotted with brown; dorsal color a light 
brownish gray. 

Description of the holotype: No postrostral; nasal separated 
from the rostral by the anterior intemasals. Supranasals small, 
uneiipanded. Frontonasal in narrow contact with the frontal be- 
tween the prefrontals. Two superposed postnasals. Two loreals 
and one (anterior) canthal, the latter narrowly separated from the 
anterior loreal by a contact of the posterior loreal with the upper 
postnasal. One preocular; one subocular; four postoculars, the low- 
est quite small. Superciliarj' series incomplete posteriorly, com- 
prising four elements on the left, only two on the right — ^the three 
anterior being fused into a single long element; the most anterior 
superciliary is not in contact with the prefrontal. Five medial and 
three lateral supraoculars, the posterior lateral in contact with the 
orbit. Frontal touching the interparietal. Four primary and four 
secondary temporals, the uppermost primarj' in contact with the 
uppermost secondary, and the lowest primary in contact with only 
the lowest secondarj'. Four temporal elements in contact with the 
supralabials. Supralabials nine on the left, ten on the right; infra- 
labials eight. Postmental paired, followed by three large and one 
much smaller chin shields on each side, of which the members of 
the first pair are in contact along the mid-ventral line. Four or five 
sublabials, the anterior extending to the first chin shield and second 
infralabial. 

Dorsals in sixteen longitudinal and forty-seven transverse rows; 
ventrals in twelve longitudinal and fifty-one transverse rows. A 
minimum of eight scales in any single row across the nape. The 
lateral rows of dorsals are smooth, the median eight rows weakly 
keeled except on the neck, where all of the scales are smooth. All 
scales of the limbs and those of the sides of the tail smooth or verj’ 
weakly keeled. 

A light brownish gray dorsally, each individual scale finely 
mottled brown and gray. Sides with somewhat irregular blackish 
vertical bars, bordered posteriorly with white; about 10-12 such 
bars between the axilla and the groin, the more posterior ones in- 
distinct. A dark line from the nasal through the lower part of the 
eye onto the lower temporal region, bordered below by a very promi- 
nent light stripe. Ventral surface a very light gray or yellowish. 
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vdih many brown spots w’hich tend strongly to be arranged in longi- 
tudinal lines along the middles of the scale row’s, particularly me- 
dially. Chin and infralabials with numerous irregular small browm 
dots, the infralabial region not banded. 

^leasurements of the holotype are as follows: 

Snout-vent 107 mm. Axilla-groin 65 mm. 

Tail regenerated Fore limb 24 mm. 

Head length 24.4 mm. Hind limb 30 mm. 

Head width 16.8 mm. Fourth finger 7.1 mm. 

Head depth 13.5 mm. Fourth toe 11.3 mm. 

Description of the paratype: This specimen agrees with the holo- 
type except as here noted. 

Frontonasal separated from the frontal by the prefrontals. Three 
postoculars. Superciliary series complete, comprising three ele- 
ments on the left, four on the right; four lateral supraoculars on 
the left, three on the right, none of which are in contact w’ith the 
orbit. Probably nine supralabials on each side, but because of an 
injury this number is not entirely certain. Seven infralabials. 

Transverse rows of dorsals forty-five; ventrals in fifty-tw’o trans- 
verse series. 

Somew’hat lighter in color than the holotype; each dorsal scale 
primarily gray, very finely dotted with browm. 

Measurements of the parat;y’pe are as follows: 


Snout-vent 


Axilla-groin 


Tail 


Fore Innb 


Head length 


Hind limb 

27 mm. 

Head width 


Fourth finger 

6.0 mm. 

Head depth 


Fourth toe 



Bemarks: This form is closely related to B. g, gadovii, from 
which it differs chiefly in the separation of the anterior loreal from 
the anterior canthal, the much less extensive carination, and the 
lighter color, with brown rather than black ventral spots ; probably 
also in the possession of a slightly lower number of transverse 
dorsal scale rows. The difference in coloration might conceivably 
be due to differences in manner of preservation, but this seems very 
unlikely in view of the large number of g. gadovii seen, comprising 
series from several different collections ; included in these are Guer- 
rero specimens collected by Nelson and Goldman, the collectors of 
the types of Isvigata. ‘ 

The close general resemblance between this form and typical 
gadovii makes a subspecific relationship appear more probable than 
a specific one. 

Specwnens examined: Oaxaca: Valley of Oaxaca 47312, liolot 3 rpe); *'Mouiitaii!ts 

west of Oaxaca City” (USNM 47856, jaxatype). No other specmiexis are known. 
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Barisia modesta (Cope) 

Pterogasterm modestvs Cope, 1877, Proo. Amer. Philos. Soc., 17:97. 

GerrhonotM^ modestits, Ghnther, 1886, Biol. Centr. Amer., Rept. : 42. 

Type and type locality: USNM 7084 (three specimens). The 
type locality is imcertain. Cope states, “The precise locality from 
which the specimens of this lizard were sent to the Smithsonian 
Institution is uncertain, but is probably Guatemala.” Dr. Hobart 
Smith informs me that the tags on these specimens bear the datum 
“Veracruz,” and has stated (1942) that the “type locality [is] ap- 
parently Orizaba, not Guatemala as guessed by Cope.” 

Range: Uncertain; the form is known only from the types. 

Diagnosis: A Barisia of the gadovii group with frontonasal; 
supranasals expanded; dorsal scales of the body and neck nearly 
smooth; two (?) loreals, no canthals (?) ; dorsal color “brown . . . 
the sides are a reddish brown or maroon . . .” 

Description: I have not seen this form, and all descriptions to 
be found in the literature are derived from Cope’s original descrip- 
tion, which is copied below. The bracketed comments are mine. 

“Scales 10/12 [a misprint for 16/12, c/. Smith, 1942] slightly 
convex above, but not keeled, excepting those of the tail, which are 
strongly and obtusely carinate or ribbed; an azygous scute [post- 
rostral] between the two anterior pairs of intemasals [anterior 
intemasals and expanded supranasals]. Intemasals of first pair 
reaching first labials. Intemasals of third pair [posterior inter- 
nasals] elongate, in contact with the frontonasals [prefrontals] be- 
hind, apparently including the small lateral interfrontonasals [an- 
terior canthals?]. Two postnasals; a lai^ plate, the anterior [pos- 
terior?] canthal, descends to the labials, from the inferior part of 
which a loreal may be separated. [I have not been able, from this 
description, to satisfy myself as to the exact arrangement of scales 
in this region.] Preoculars two or one. Two pairs of large infra- 
labials [postmentals and anterior chin shields] in contact, follow- 
ing the symphyseal, without a single postmental; two pairs follow, 
of which the anterior are separated by one scute. Lateral fold ex- 
tending from ear to vent; the granular area extending above the 
humerus. Appressed limbs separated by six cross-rows of ab- 
dominal scales, or the length of the fore arm.' Rows of scales from 
nape to origin of tail, forty-seven; do. from humerus to vent, thirty- 
ei^t. 

“The tail is not very long and is grooved below ^ well as above. 
Total length, J.50 [presumably meters, hence 150 mm.] ; length to 
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meatus auditorius, .012; to vent, .072; length of hind leg, .019. Color 
above, brown; below, olivaceous. The sides are a reddish-brown or 
maroon, bordered above by a blackish line which separates it from 
the dorsal color. 

“This species differs from all others of the genus ‘Pterogasterus’ 
in the extinction of the small plate [anterior canthal] which trun- 
cates the lateral angle of the interfrontonasal [frontonasal]. As a 
consequence of this, the latter has a diamond shape, as it does not 
reach the frontal plate behind nor the azygous plate in front. The 
smooth scales also separate it from all others of the genus. 

“The precise locality from which the specimens of this lizard were 
sent to the Smithsonian Institution is uncertain, but is probably 
Guatemala.” 

Remarks: The relationships of this form are at present obscure, 
but the presence of a paired postmental, a postrostral and fronto- 
nasal have induced me to place it tentatively with the gadovii group. 
The fact that Cope placed it in the genus Pterogasterus, in which 
he otherwise included only Gerrhonotus liocephalus and related 
forms, would argue a general similarity to liocephalus; such a gen- 
eral similarity is also observable in B. gadovii. A better knowledge 
of the scalation and information regarding the skeletal anatomy 
would be of great assistance in definitely allocating this form. 

Specimens examined: None; once it is known cmly from the types, there are no defbute 
locality records for this form. {At this time (1944) the types are not available for study 
at the National Museum.] 

Barista antauges Cope 

Borisria antauges Cope, 1866, Froo. Acad. Nat. Sd. Philad., 1866:182. 

Oerrhonottu antaugesj Sumichrast, 1882, La Naturalesa, 6:40. 

Type and type locality: USNM; collected by Professor Sumi- 
chrast, from Orizaba, Veracruz. 

Range: Known only from the t3T)e locality. 

Diagnosis: A Barisia of the gadovii group without a frontonasal; 
supranasals expanded; dorsal scales of the body and neck nearly 
smooth; two (?) loreals, no canthals; ventral surface very heavily 
mottled; dorsal surface “dark brown, with a subdivided iridescence 
as though greased.” 

Description: As in the ease of modesta, very little is known con- 
cerning this form. I have not seen the type, and all literature de- 
scriptions subsequent to Cope’s, but excepting the very brief char- 
acterization in Smith’s (1942) key, have been written by authors 
who considered B. tnridiftcaja a ssmonym of antauges', their descrip- 
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tions actually apply to the former species. Again the best pro- 
cedure seems to be to copy Cope’s description, and again the brack- 
eted comments are mine. 

‘‘A species differing from those already known in the entire 
smoothness of the scales of the body, while those of the tail are ar- 
ranged in obtuse and strong ridges. Nuchal rows eight, those of 
the body 16/12. A depression along the vertebral line; six scales 
margin the vent. Labials 10/8, three last superior nearly equal, 
separated by four rows of nearly equal temporals from the parietals. 
Latter as broad as long, well separated, with the frontoparietals, 
by the elongate interparietal. Five supraorbitals, embracing three 
superciliaries [lateral supraoeulars] . Prefrontals longer than broad ; 
three pairs supranasals [anterior internasals, expanded supranasals, 
posterior internasals]. Head short and elevated. End muzzle to 
axilla 1 in. 3 1. [approx. 32 mm.] ; latter to vent 2 in. 1 1. [approx. 
53 mm., the snout-vent length thus approximating 85 mm.] ; from 
latter to end of tail 4 in. 1 1. [approx. 103 mm.; it is probable that 
the tail has been injured]. 

“Above dark brown, with a subdivided iridescence as though 
greased, and with many small blackish brown spots, which are more 
distinct on the tail. Sides with about seventeen irregular vertical 
black bars from opposite nape to groin, each bordered with yellow 
specks behind. Front of ear and lips black, yellow varied; body 
and tail below, blackish, with very many yellowish-white specks. 

“No. 11, Sumichrast’s Coll. Stated by Prof. S. to be very rare.'’ 

Smith offers the further information that this form possesses a 
paired postmental. 

Remarks: As in the case of modesta, further information is neces- 
sary before any definite conclusions can be drawn. The consistent 
confusion of viridifLava with this form might lead one to expect a 
strong general similarity between the two, but, with the exception 
of Cope himself, probably none of the authors who considered the 
two synonymous had seen any specimens of antauges. Smith, who 
had seen the type, recognized the distinctness of viridifLava. The 
paired postmental indicates a probable affinity with the gadovU 
group; the size of the type specimen is also more consistent with 
this group than with the smaller moreleti or larger imbricata group. 

So far as can be definitely determined, antauges and modesta 
differ chiefly in the presence or absence of a frontonasal and post- 
rostal. If this be the case, and if modesta actually comes from 
Veracruz, there is a possibility that the two forms are identical. 

Bpeciwens examined: N<me; known only from Omaba, Veracruz. 
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The imbricata group 

Definition: Bansia with a paired postmental; nasal bones sep- 
arated from each other by a broad contact between the frontal and 
premaxilla; pterygoid teeth vestigial; moderate to laige forms, the 
maximum snout-vent length observed being 155 mm.: dorsal color 
brown, usually decidedlj' lighter than in other groups, and often 
without a dorsal longitudinal band; venter relatively light, some- 
times suffused with gray, but not spotted or mottled over most of 
the surface; superciliarj’ series incomplete posteriorly, sometimes 
anteriorly as well; no upper postnasal; usually a single (posterior) 
loreal, which may have a canthal split off dorsally fa small anterior 
loreal is also present in rudicollis ) ; frontonasal and postrostral ab- 
sent; lateral fold verj- well developed. 

Range: Oaxaca and Veracruz northward to Chihuahua and Coa- 
huila. 

Discussion: In occasional specimens there is a partial fusion of 
the postmental elements, but this is rarely complete; the resulting 
scute is decidedly asymmetrical and obidou'-ly different from the 
symmetrical unpaired postmental of the moreleti group. The fronto- 
premaxillary contact is broad, much broader than in gadoiii. The 
pterygoid teeth are poorly developed and few in number, but close 
examination shows their constant presence; only occasionally do 
any protrude through the mucous lining of the roof of the mouth. 

Although interspecific size differences are present, the average 
adult size of every form is greater than for any member of either of 
the other groups; the more northern forms are the largest. The 
dorsal color is a nearly imiform brown or tan in males of all forms 
excepting rudicollis. In that species, and in females of certain 
races of imbricata, a dorsal longitudinal band and lateral dark bars 
are present, much as in the other groups. The ventral surface tends 
to be uniformly light medially, but dark markings are frequently 
found laterally. There is never the hea^'y spotting or mottling of 
the belly frequently found in the other groups. 

The superciliary series is without exception incomplete posteriorly 
(see discussion of this feature in connection with the moreleti 
group) ; often the anterior portion is also reduced or lacking, so 
that in some cases only a single element remains. Never does the 
series comprise more than four elements. 

The upper postnasal is lacking, the supranasal and lower post- 
nasal usually being in contact at the posterodorsal angle of the 
nasal. The supranasal is always present, never expanded. The 
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loreo-canthal group usually consists of a single large cantholoreal 
element, with occasionally a canthal split off from the dorsal por- 
tion ; in rudicoUis a small anterior loreal is also present. The fronto- 
nasal is normally lacking; rarely it occurs as a very small plate 
wedged between the posterior intemasals and prefrontals. The 
postrostral is always absent. 

The dorsal osteoderms are heavy and moderately rugose. They 
possess a strong, but usually obtuse, median keel and a strongly 
thickened basal portion. The lateral fold is well developed, con- 
taining a granular area more than equivalent to one lateral scale row 
in width. The side of the neck often contains a rather well-defined 
dermal pocket. 

This group is the most highly modified of all Gerrhonotinae, with 
the possible exception of some Abronia. Among the more impor- 
tant specializations are included the consistent absence of the fron- 
tonasal, consistent strong reduction of the loreo-canthal group, re- 
duction of the superciliary series, loss of the upper postnasal, and 
a broad fronto-premaxillary contact. Other specializations are 
shared with only a few other groups. 

Barisia rudicoUis (Wiegmann) 

Plate I 

Oerrhonotus rudicoUis Wiegmann, 1828, Isis, 1828, no S S80 

Barisia rudicoUis, Gray, 1838, Ann. ^lag Nat. Hist., ser. 1, 1 390. 

Trojndofferrhonotus rudicoUis, Fitzmger, 1843, Syst. R^t. : 21. 

Barissia rudicollts. Gray, 1845, Cat. Spec, Liz. CoU. Br. Mus.; 55. 

Type and type locality: Berlin Museum. Type locality given 
only as “Mexico," but is probably Mexico (state). 

Range: Except for the types the form is known only from a 
single specimen, first reported by Martin del Campo (1939), from 
the Hacienda La Gavia, in the state of M4xico. 

Diagnosis: A Barisia of the imbricata group with fourteen rows 
of ventrals; two loreals, no canthals; nasal in contact with the 
rostral; fewer than 33 transverse rows of dorsals; fourteen longi- 
tudinal rows of dorsals; anterior superciliary present, moderately 
large. 

Description: Nasal in contact with the rostral below the an- 
terior intemasals. Two loreals, the anterior small, the posterior 
large, in contact with the prefrontal ; no canthals. Postnasal in very 
narrow contact with the supranasal, or separated from it by a con- 
tact of the anterior loreal with the nasal, widely separated from 
the posterior intemasal. Four superciliaries, the anterior separat- 
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ing the preocular from the first medial supraocular; the first super- 
ciliary large, its contact with the (posterior) loreal greater than 
that of the first medial supraocular with the loreal. or three 
suboculars; four postoculars. Four primary and four secondary 
temporals, the uppermost primary in contact with the uppermost 
secondary, the lowest primary with the two lower secondaries and 
with the penultimate and antepenultimate supralabials. Supra- 
labials 10-12; infralabials 8-9. Postmental paired, followed by 
three large and one or two smaller pairs of chin shields, of which 
the members of the first pair are in contact along the mid-ventral 
line. The sublabials extend anteriorly to the first chin shields and 
second infralabials. 

Dorsals in fourteen longitudinal and about 27-29 transverse rows; 
ventrals in fourteen longitudinal and about forty-seven transverse 
series. All but the lateral rows of dorsals are at least lightly keeled, 
the median eight rows very prominently so. The occipital, inter- 
parietal and upper temporals are also keeled. Six longitudinal 
rows of scales across the nape, all strongly keeled. 

Dorsum a grayish brown ; sides with prominent but veiry irregular 
vertical black bars bordered posteriorly with white; these w^hite 
markings are continued across the back as very indistinct light 
bands. Dorsum of head brownish flecked with white, lighter lat- 
erally, the labial and lownr temporal regions cream colored. Rostral 
and each of the anterior supralabials with a narrow black stripe 
along their posterior borders. A black stripe across the preoculars 
and suboculars to the antepenultimate supralabial, at the anterior 
border of which it bends down sharply to the lip. Venter whitish 
with irregular, prominent black markings laterally. 

Measurements of the single example seen are: 


Snout-vent 105 mm. 

Tail — ^tip broken off 

Head length 25.4 mm. 

Head width 18.5 mm. 

Head depth 14.2 mm. 


Axilla-groin 

51 

mm. 

Fore limb 

28 

mm. 

Hind limb 

34 

mm. 

Fourth finger 


Fourth toe 



Remarks: Although certainly a member of the imbricata group, 
this form differs widely from all others in the group. It is prob- 
ably an early, but in some respects highly specialized, derivative 
of the ancestral stock of this group. The fourteen rows of ventrals, 
two loreals, four superciliaries and extensive carination are regarded 
as primitive features indicating an early derivation. The lo^ num- 
ber of transverse dorsal scale rows, the naso-rostral contact, and 
distinctive color pattern are thought to be modifications peculiar 
to this form. 
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Nothing is known concerning the habitat of this form, but there 
are some indications that it may be arboreal — ^in contrast to all 
other members of the genus. The lichen-like color pattern is 
strongly suggestive of arboreal habits. The limbs are relatively 
long; only this form of all the Gerrhonotus-Barisia-Elgaria com- 
plex is comparable to the arboreal Abronia in relative limb length. 
The fact that a form with such a large number of primitm features 
would continue to exist so near the generic center of dispersal might 
be taken as an indication that this form occupies a different habitat 
than its more highly modified relatives. Even the rarity of speci- 
mens in museiuu collections lends credibility to the hypothesis that 
it is arboreal. This same paucity has been characteristic of all 
members of the genus Abronia until very recently, that is, until it 
was discovered that they are primarily tree-dwelling forms. 

SpLcimeiis examined: Mexico (state): Hacienda de la GaMa (IBM, one specimen). Xo 
other specimens i\ith defimte locality data are kno\(n. 

Barisia imbricata imbricata (Wiegmann) 

Qerrhonotus imbncatua Wiegmann, 1828, Isis, 1828, no. 3: 381. 

Gerrhonotvs lichentgerus Wagler, 1830, Icon. Amph. : Fasc. II, pi. 24, fig. 2. (Type 
locality M4\ico.) 

Gerrho7iotU6 adi>per8U8 Wiegmann. 1834, Herp. Mex.: pi. 10. (Type locality: Mexico 
[bj inference] ) 

Bansia iinbncata, Gray. 1838, Ann. Mag. Nat. Hist., ser. 1, 1: 890. 

Barista lichemgtrua, Gray, 1888, ibtd,: 390. 

Ban^sia imbricata. Gray, 1845, Cat. Spec. Liz. Coll. Br. Mus.: 55. 

Banssia hchemgera, Gray, 1845, ibid.: 55. 

Gerrkonotus olhaceous Baird, 1859, Proc. Acad. Nat. Sci. Philad. for 1858: 255. (Tjpe 
locality M5\ico [erroneou«*l> stated hy Baird as * near San Diego, Calif.”] 

J5arw*wi olitacea. Cope, 1875, Bull. U. S. Nat. Mus., 1: 46. 

Gerrhonotub [im&ncafua] imbricatub, Dunn, 1986, Froc. Acad. Nat. Sci. Philad., 88 475, 

Gerrhonotus imbricatub adbperaub. Smith, 1942, Proc. U. S. Nat. Mus., 92, no. 8158: 368. 

Type and type locality: Berlin Museum, the ty^ie locality' is 
given only as ‘‘Mexico.” 

Range: Central !M4xico (state), the Distrito Federal and More- 
los, westward into Michoacfin, eastward to Veracruz and southward 
to central Oaxaca; northward into southern Hidalgo and probably 
southern Guanajuato. 

Diagnosis: A Barisia of the imbricata group with twelve rows of 
ventrals; one loreal and no (occasionally’ one) canthals; nasal 
usually separated from the rostral by the anterior intemasals; 34-42 
transverse and usually 14, sometimes 12, longitudinal rows of dor- 
sals; dorsal color light brown, females with darker brown cross 
bands, or lateral bands plus mid-dorsal blotches; coloration of ven- 
ter variable; first superciliary present, moderate in size, usually 
separating the preocular from the first medial supraocular; lowest 
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primary temporal in contact with the peiiultiiuate and ante]>enulti- 
mate ^upralabiaK. 

Dracriptlon: Xa'-al nonnally 'separated from the ro'>trul by the 
anterior interaasalb. One loreal, in contact with the prefrontal, 
rarely with a canthal split off dor^ally. Postnasal in rather broad 
contact with the siiprana>al, widely separated from the posterior 
internasal. Generally three ^uperciliarie-^, the anterior u-^ually sep- 
arating the preociilar from the fir^t medial supraocular; tlie anterior 
superciliary" i« of moderate to '-mall '-ize, it*- contact (if aiiyj with 
the loreal usually '=!horter than the contact of the fii'-t medial supra- 
ocular with the loreal. Two or three ^ubocular'-: three, rarely four, 
po^tocular'5. Four primary and four secondary temporal^, the 
uppennost primary in contact with the uppermo'^t secondary, the 
lowest primary in contact with the two lowc'-t secondaries and with 
the penultimate and antepenultimate ^^upralabials. Supralabials 
9-11, usually ten; infralabials 6-9. Postmental paire<l, followed by 
three large pairs and one smaller pair of chin ‘-hield«, of which the 
members of the first pair are in contact along the mid-ventral line. 
The sublabials extend anteriorly to the fir^t chin shields and second 
infralabials, occasionally to the postmental. 

Dorsals in fourteen longitudinal rows, frequently only twelve in 
s}>ecimcns from the Distrito Federal and westward; 34-42 lave. 
39.3) transver'-e rows. Tentrals in twelve longitudinal and 30-58 
(ave. 55.1) tran-^sverse series. Caudal whorls 91-lOS (ave. 100.5). 
The median six or eight rows of dorsals strongly keeled, with one or 
two lateral rows more weakly keeled. 

Tan to brown above, males nearly uniform or with a few ^mall 
scattered white spots. Females vrith dark brown vertical bars on 
the sides, sometimes bordered posteriorly with white; a corre^^pond- 
ing series of mid-dorsal dark blotches, frequently expande<l into bars 
more or less confiuent with those of the sides. Ventral color yellow"- 
ish to dark gray, darker laterally than medially. There is no 
mottling or prominent spotting, but in a few specimens there is a 
tendency for the dark color to fonn transverse line« between the 
scale rows. Infralabials and sublabials u>ually rather dark, but 
chin shields usually light excepting in specimens from Veracruz and 
noithem Puebla. Females from the western part of the range may 
have a color pattern similar to that of the male, with the dark bars 
very- indistinct or lacking. 

These are moderately large lizards, adults averaging about 110 
mm. in snout-vent length, the maximum observed being 126 mm. 

16—3659 
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Tail about 1.85-1,50 the *^iiout-vent length, -•lightly longer in 
the younger «pecimenp than in the older one-. 

Remai'kic The ^peeie-• imbricata I*- well defined and readily (li«i- 
tinguiphable from both rudicolUs and levicollis, though more closely 
related to the latter. Probably the most convenient character is the 
number of tran^vei>e doi>al tcale row«, 34-45 in imbricata, below 33 
in rudicoUis, and above 45 (with a single known exception) in levi- 
collis. Geographic races within the species are, however, not >o 
easily determined; onh’ one ^uch race ii. ciliaris) is really well de- 
fined. In the case of variants found near the peripher\^ of the 
known range, especially where the boundary" of the known range 
probably represents a boundary of an area worked by collectorb 
rather than a boundary of the true range of the animal, the que-tion 
of whether or not tiTily fcub-iiecific populations are represented by 
the known ‘^pecimen^ cannot be definitely answered at prcsent. 
Specific case< of this «ort will be mentioned subsequently. 

The majority of known specimens of i. imbricata are from the 
vicinity of the Distrito Federal, but I do not believe these are entirely 
typical of the subspecies. The typical populations inhabit eastern 
Mexico and Morelos, southern Puebla, and northern Oaxaca. These 
specimens all have fourteen dorsal scale rows, unifonnly light chin 
shiehls, no canthal, and an anterior superciliary which, while not 
large, separates the preocular from the first medial supraocular. 

Specimens from western Mexico and Michoacan represent a peri- 
jdieral population of the type mentioned above. For this popula- 
tion Dr. Hobart I\I. Smith recently (1942) revived the name of 
cdsper^sa Wiegmann, 1834. With his pennission, I offer the follow- 
ing comments, taken from his unpublished notes, wdiich he has 
kindly allowed me to make use of: “<?. adspersus generally has been 
considered a synonym of imbricatiis. It appears that Wiegmann 
was at the point of describing it when Wagler published the de- 
scription of licheniyeriis. Wiegmann concluded that his adspersus 
was a synonym of lichenigerus, and so treated it in his Herpetologia 
Mexicana (1834). However, a figure of the head plates of adsper^ 
sus w’as published, under that name, in the latter work. The figure 
shows that the nasal is broadly in contact with the rostral, a condi- 
tion which veiy” rarely occurs in imbricatus. Wiegmann ’s descrip- 
tion of lichenigerus, probably based >olely upon his type of ad- 
spersus, states that the longitudinal teries of dorsals niunber 12.’^ 
Smith had available a single specimen from western Mexico ( state ) ; 
this specimen has twelve dorsal scale rows and the nasal in contact 
wdth the rostral, agreeing in these respects with adspersa, and in 
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view of the extremely '-mall probability of finding tlie^'C two charac- 
teri^tiC" together on the ba^-i'- of pure chance, concluded that a wc'-t- 
ern ^ub^pecie'- exi>t- to which the name arLspnxi L a])plicable. I 
have ^ince had the opportunity to examine one more ^ix‘cimen from 
western ^Mexico and three from Miohoacan, making a total of five 
-.])ecimen« from the pre'-umed range of tin- qiie-tionable form. Ot 
these, two po— e.-sed a full fourteen -cale rows-; only the one , -bowed 
a na^o-ro'5tral contact ( a condition seen on only one '^ide of one in- 
dividual from any other pait of the I'ange of imhricata), although in 
Miother the -eparation was decidedly nan-ower than UfUal; three of 
the five had a canthal >plit off from the loreal on at least one side — 
another condition rarely found in specimen.- from the central part 
of the range and also exhibited in Wiegmann's figure of adspf)%^a. 
In one female >pecimen the tran^ver-e bands are indistinct, in the 
other {three are males) these bands are indi-cernible, indicating a 
possibility of a lesser sexual dimorphism in color ])attern than in the 
typical population. The occurrence of all these variants certainly 
«hows that this western population i- atypical, but, on the basi« of 
the few specimens available, none show a high enough percentage 
of occurrence to allow definition of a recognizable sub-pe(‘ies in thi- 
area; it may •dimply be a case of '‘p^i'ipl^^ral variation."’ I there- 
fore consider it best for the pre-ent to continue to consider adisperm 
a«! a synonym of imbricata. By this I do not imply that I do not 
believe it quite possible that a recognizable subsjiecies is repre- 
sented, but that present specimens are insufficient to demonstrate 
the existence of such a subspecies, or to provide a diagno-i-. If fur- 
ther collection shows that this population is demonstrably siibspe- 
cifically distinct, the name adspei'sa would probably be correctly 
applied to it. It should be mentioned here that a relatively large 
number of specimens from the Distrito Federal and vicinity have 
only twelve doi'sal scale rows, and might in this respect be thought 
of as “intergradcs.” 

A series from Ci*uz Blanco, Veracruz, ha« the preocular and fir-^t 
medial supraocular in contact in about 60^ of the specimens, and 
the chin shields are gray or marked trith gray in all adults. Sj^e- 
cimens from Orizaba and Acultzingo to the south and Teziutlan, 
Puebla, to the nortlwest, exhibit these same feature^ to a les-er 
degree. Although this geographic variant is well marked, I do not 
believe that the proposal of a new subspecific name is warranted, 
terming, as would be necessary if such a course were followed, the 
Aciiltzingo-Orizaba and Teziutlan populations as intergrades be- 
tween the Cruz Blanco and typical forms. 
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Sptcimtnif iTamimd: FtdtraL Noar Ajii>co (AMXII 15486): Chinhuaco IMCZ 

2i>377); near Gua<l©lui>e (.AAIN’H 15483); neai Mexico (pit>) (EHT-HMri 10400); m-ar 
Sdn Juamco (AMNH 15484-15485); irfon Juan Teotihuacan (MCZ 0345, 4 spec.). 

J^Iixicu: Detjierto de los Leone'^ (EHT-HMS 10898-10401); Lake Lernia (EHT-IIMrf 
19144-19145); Liana Grande (EHT-HMS *23838-23840, USNM 113213); Ne\ado de Toluta 
(EHT-HMS 22218-22219, 25bOS-23^00, 2S830-23SS7; L'SXM 113219); San Martin (EHT 
10396); Villa Victoria 11321.5); ZeirpoaU (VSNM 113200-118212). 

Mtxico or Mortlo^: Lake Zempoala (EHT 10402-10404; 10426, 19138-19136); Monte 
Rio Fiio, 45 km. ESE of Mexico (citj ) (TAM 711, 738-743); 55 kin. SE of Mexico (cit\) 
(TAM 911-918): 45 km. SW of Mexico (city) (TAM 919-920). 

Michoacdn: Mount Tancitaro (UriNM 47787, L’MMZ 94411); lu kni. Xoithwe&t of 
Zucapu (UMMZ 94412). 

Moreloi: Tepoztian (EHT-HMS 28870); near Ties Marias (EHT-HMS 10422). 

Puebla: Caooloapam (EHT-HMS 10397); Teziutlan (EHT-HMS 23841-23846) ; Pop,,- 
Cdtepetl (EHT-HMS 19137, 23S07); Rio Otlati, 16 km. XW of v^an Martin (TAM 901). 

Veratru::: Acultzingo (USXM 11 3204-113208, EHT-HMS 28871-28878); Cruz Blanco 
(EHT-HMS 10405, 10407-10417, 10423-10425, 10427); Giizaba (EHT-HMS 1913<5-19130, 
UsXM 70s7, 2 spec., 19262. 47774); 4 km S of JalaciiiRo CUni\ . ot Kansas, uncatalogued). 

Hxdalqo: El Chico Xational Paik (EHT-HMS 19141); San Miguel (MCZ 11434); 
Tianguifc-tenpo (EHT 2,>84is): Zacuultipan (EHT-HMS 10142, 23847). 

Oaxaca' Rejes (USXM 47392); Zeiiipoaltepec (?) (47389-47191). 

ludejiuitc or ej-trimth/ doubtful Uualities: USXM 80SS, 7l)3(>, S817, 26165, 321GC; 
AMXH 19304, 24760-24768. 

A total of 128 spe(iineii^. The foim is al^o repoited from Palambd, Michoatan; Cuer- 
ne\aca, MoieUib; and Xe\a(lo de Colima, Jalisco, the last not certainly referable to this fonii. 

Barisia imhricata ciliam (Smith) 

G* rrlwKiitu> Ici'iro^hs cilians Smith, 1942, Piuc. U. S. X. M., 02, no. 3153: 305. 

Type and type locality: USXM 47496; from Sierra Guacielupe, 
Coahiiila. 

Range: Hidalgo and Guanajuato northward to Chihuahua and 
Coahuila. 

Diagnosis: A Barisia of the imhricata group with twelve rows of 
ventrals: one loreal, usually no canthal; nasal separated from the 
rostral; about 39-45 transvei>e and usually sixteen longitudinal 
rows of dorsals; dorsal color a nearly uniform light brown above in 
both sexes, often spotted with white; ^'^ente^ light; first siiioerciliai'y 
moderate or large, separating the prcocular and first medial supra- 
ocular; lowest primaiy temporal in contact with the penultimate 
and antepenultimate supralabials. 

Description: Xasal separated from the rostral by the inter- 
nasals. One loreal; noimally no canthals; postnasal in rather broad 
contact with the supranasal. Three superciliiies, the anterior nor- 
mally separating the preocular from the first medial supraocular; 
first superciliary moderately large, its contact with the loreal usu- 
ally about equal to the contact of the first medial supraocular with 
the loreal. Tw^o suboculars ; three postoculars. Four primarj'' and 
four secondarj^ temporals, the upijennost primaiy^ in contact with 
the uppermost seeondar\', the lowest primary in contact with the 
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two lowest secondaries and with the penultiuiate and antepenulti- 
mate supralabials. Siipralabials 9-11; infralabials h-10. Po>tmen- 
lal paired, followed by three large pairs and one smaller jiair of chin 
shields, of which the members of the first pair, occasionally also the 
second, are in contact along the mid-ventral line. The "ublabials 
usualh’ extend anteriorly to the first chin shields and second infra- 
labials, frequently to the po«tmental. les-^ commonly to the fir^t in- 
fralabial. 

Dorsals usually in sixteen longitudinal and 39-4o tave. 41 .3 1 
tran.«verse rows : Smith records a single specimen with 49 transver-e 
rows, but I have seen none with more than 45. Yeutrals in twelve, 
occasionally fourteen, longitudinal and 53-61 ( ave. 57.8 ) transverse 
rows. Caudal whorls 87-102. The median «ix or eight row« of dor- 
sals are keeled. 

A nearly uniform light brown above, often with a reddish or 
jellowi.'sh oast: small scattered white spots often present. Tenter 
uniformly light except laterally, where it may be slightly darkened. 

These are large lizards, adults averaging about 120 mm. in snout- 
vent length; the maximum observed is 145 mm. Tail about 1.30- 
1.60 times the snout-vent length. 

Remarks: This form is distinguished from i. imhricata by the 
larger number of dorsal scale rows, both transverse and longitudinal, 
by the color pattern (particularly that of the female), and to a 
lesser extent by the larger first superciliar>’. This is also a definite ly 
larger race. 

A female specimen from Atotonilco Grande. Hidalgo resembles 
i. imbricata in scalation, but has the uniform color of ciliaris. Other 
southeni Hidalgo specimens resemble i. imbricatus in all resiwcts, 
while a specimen from northern Hidalgo is typical of ciliaris. A 
subspecific relationship between the two forms, witli intergi’adation 
occurring in central Hidalgo, appears probable. 

A female specimen (LSU R28) has an impaired postmental : four 
of ten embryos contained in the uteri have this same rare condition. 

Specimens exatnintd: Duranmt: Inde (USNM 4CS48'). 

Guanajuato: San Felii)e (EIIT-HMS 10418-10421). 

Hidalgo: Durango (EHT-HMS 2SS08). uhan^ \ imhruata, Grande <EHT- 

HMS 19140). 

Xuevo Leon: Fabhllo, Galeana <EHT-HMS 19131). 

Sail Luis Potosl: Xo finther data (MCZ 4547, 8339); near Jeaii'' Maiia lUSXM 47207- 
47210); bet\veen Llaiio cle Coneia and Llano de Garzas, 7,1M»U fi. (R2b Louisiana Mate Uiii\.). 

Sinaloa: Esquinapa (AMXH 585 L 

A total of sixteen specimens. Other locality records are: Sierra Guadelupe, Coahuila; 
Coyotes, Durango; Sierra de Santa Rosa, Guanajuato; Sierra ^Sladre, Zacatecas. 
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Barisia imbricata planifrom ( Bocourt ( 

(Urrhonotus (Bartista) planifruns Bocumt, Mi'i" Vi Mex , Rept , Iim. 6: 3»>1 

OirrhonotWi plamfronb, Gunther, 1S85, Biol Centr Am, Rept 3^. 

Jiamaia plamfron^. Cope, 1887, Proe Airer. Philos* >ot., 17 97. 

Type and type locality: A presumably young 'specimen in tiie 
Paris Museum; the type locality i& given only ‘‘Oaxaca.’' 

Range: Uncertain, but probably southern Oaxaca; typical i. nn- 
bricata is known from Reyes, and two specimen'- from Cerro San 
Felipe are thought to be imbricata X planifrons intergrade>. 

Diagnom. A Barisia of the imbricata group 'with twelve rows of 
ventrals; one loreal and usually no canthal; nasal separated from 
the rostral ; about 35-39 tran>verbe and sixteen longitudinal rows of 
dorsals; coloration as in i. imbricata: first superciliary relatively 
large, separating the preocular and fii>t medial supraocular; lowest 
primary temporal in contact with only the antepenultimate ^upra- 
labiah 

Description: The following de^eription applies to the type speci- 
men, as de>cribed and figured by Bocourt. 

Nasal separated from the rostral by the anterior internaNtiK. One 
loreal ; no canthal ; postnasal slightly separated from the >uprana'-al 
by a nafeo-loreal contact, Thiee superciliaries, the anterior ''e])a- 
rating the preocular and first medial supraocular; it is of large •-ize, 
it- contact with the loreal greater than the contact of the first 
medial supraocular with the loreal. Tw’O -uboculars; three post- 
oculai>. Four primary and four secondary temporals, the upper- 
most primaiw’ in contact with the uppermost secondary, the low’est 
primaiy’ in contact with the two lowT^t secondaries and with the 
antepenultimate, but not the penultimate, supralabial. Supralabials 
ten; infralabial- eight or nine. Postmental paired, followed by three 
large pairs and one smaller pair of chin shields, of wiiich the mem- 
bers of the first pair are in contact along the mid-ventral line. 

Dorsals in sixteen longitudinal and about thirty-five transverse 
row’s; ventrals in tw’elve longitudinal row’*^. The median eight row- 
of dorsals are strongly keeled. 

Color pattern apparently similar to that of B, f. imbricata. 

Remarks: Tw’o specimens from Cerro San Felipe, Oaxaca, agree 
w’ith the above description except as follow’s: One specimen has a 
canthal split from the dorsal portion of the loreal on one side; supra- 
nasal and postnasal in contact in both; in one the lowest primary 
temix)ral is in contact with the penultimate supralabial; dorsals in 
sixteen longitudinal rows in one. fourteen to fifteen in the other; ven- 
trals in 53 and 54 transverse row's. 



Tihen: Lizard Gexip^ Bvrimv 


247 


Though these specimens are not entirely typical of jdnwfrotiti a- 
described above, they do re«jemble tlie type specimen of that form 
in certain features. I have therefore tentatively a--igne(l them to 
the category" of imhricata X planifronSj a^^uming that a poimlation 
to which the name plamfrons i^ applicable actually exi'-t^^ -ome- 
wliere south of Cerro San Felipe. 

In many respects this form resemble’- ciliaris more closely than it 
does typical imhricata, but differ^ in the lower number of transverse 
dorsal scale row< and in the fact that the lowc'-t ])rimary temiwral 
is not in contact with the penultimate >^upralabial, probably al^o in 
color pattern. 

i^puimens examined' Oaiata Coiiu >an Felipe, plamfrons \ imhruata iurf»!?rade'* (EHT- 
HMS 10132, 19143) No othei bpecimen^, knoTtn with definite loialit\ flata 

Barisia levicollh Stejneger 

Banssm leiieollia Stejneger, ISOO, Pruc U. S Nat. , 13, no. l'^4. 

(hrihonotm imbmatm Dunn, 193(>, Pioc Acad Nat Philad , 47" 

Oerrhonotuts hiuoUis /euioWis, Smith, 1942, Pio< V Nat Mu-, ‘<2, no ?I">3 

Type and type locality: USXM 9362; said to be from the “Mexi- 
can boundary/’ probably from central Chihuahua. 

Range: Known only from central and southern Chihuahua. 

Diagnosis: A Batisia of the imbidcata group with twelve row*^ of 
ventral^; one loreal and no canthal; na^al 'separated from the ro'— 
tral; forty-six or more transverse and sixteen longitiulinal row^ of 
doi>al«5 ; uniform light brown above, with or without --mall *5cattored 
white spots; venter light, often with black spot« laterally; a '^ingle 
(middle ) superciliaiy , the preocular in contact with the first medial 
^lupraocular; lowe^^t primary temporal u>'Ually in contact with only 
the antepenultimate supralabial. 

Description: Nasals separated from the lO'tral by the anterdir 
intemasals. One loreal, often separated from the prefrontal by a 
contact of the fir>t medial supraocular with the posterior interna^al ; 
no canthals. Po^tnasal in rather broad contact with the suprana'^al, 
usually also with the posterior internasal. Only a single super- 
ciliaiy present, corresponding to the most posterior element of thi'=i 
series in imhricata; the preocular therefore in contact with the fil‘^t 
medial supraocular, and usually also with the fir>t lateral supra- 
ocular. Two suboculars; two postoculai's, the upper quite large, the 
lower ver\" small. Four primaiy and four secondary- temporals, the 
up}’)ermost primaiy in contact with the uppermo>t secondaiy, the 
lowest primary’ in contact with the two lowest tnecondaries and with 
the antepenultimate but not the penultimate supralabial. Supra- 
labials 9-11; infralabials 6-9. Postmental paired, followed by three 
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large pair? and one smaller pair of chin shieldf, of which the mem- 
bers of the first pair are in contact along the mid-ventral line. The 
sublabials extend anteriorly to the first chin shields, occasionally the 
postmental, and the second infralabials. 

Dorsals in sixteen longitudinal and 45-51 (ave. 47.8) transverse 
series: ventrals in twelve longitudinal and 57-64 (ave. 61.0) trans- 
verse rows. Caudal w'horls 99 and 102 in two specimens with un- 
damaged tails. The median six or eight row& of dorsals are keeled, 
but not so strongly as in mbricata. 

Both sexes a uniform tan above, occasionally with small scattered 
white spots. Venter nearly uniform yellowi.«h or light gi'ay, usually 
with small blackish spots laterally. 

This is the largest fomi of the genus, adults averaging about 125 
mm. in snout-vent length; the obseiwed maximum 157 mm. Tail 
about 1.4 times the snout-vent length. 

Ecmarkx: Despite the fact that in certain respects ciliarU is in- 
tennediate between i. imbricata and lei'icollin, the latter is possessed 
of so many unique characters that I have chosen, pending further 
infomation, to consider it specifically distinct. The range of levi- 
collis within Chihuahua is not known, since most of the specimens 
bear incomplete locality data, but it certainly extends as far south 
as Batopilas. All of the specimens I have seen are typical levicollis, 
with no tendency towards dUaris. A single specimen of dliaris with 
the only locality data being “Chihuahua” is completely tj'pical of 
that fonn. Thus while there is no positive evidence of any overlap 
in the ranges of these two forms, there is at least some indication 
that such an overlap may occur. The Chihuahua-Durango border 
region would appear to be the critical area for the solution of this 
problem. 

Specimen cxannntd: Chihuahua: No further data (A^INH 1945, XTSNM 2CCU3); “north 
Chihuahua’' (AJMNH 592-594); Colonia Garcia (MCZ 69T7); Meadow Valley (USNM 29601; 
26012); 65 miles east of Batopilas. (USNM 47413). 

A total of nine Alsti lepoiied from Saiuacbique, Chihuahua. 
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GENERAL REilARKS 

I have previously I American Midland Naturalist) pointed out 
that the Barma-Gerrhcmotns-Elgana ancestral stork probably in- 
habited the northern ^Mexican plateau region in the lower Oligorene, 
and postulated possession by this stock of the following rhararter- 
istics: Skull similar to that of Elgaria: dortal osteodeims as in 
Bansia; cephalic scutellation much as in Gerrhonotm I, infer- 
imlis: body scales moderately numerous, exten^ively carinated. much 
as in Barisia moreleti; general color pattern similar to that of Bar- 
isia vioreleti and Elgaria c. coerulca, i. <?., a longitudinal light hand 
doi*sally and black white-tipped scales laterally, irregularly ar- 
ranged; belly rather strongly mottled: postero-ventral surfaces of 
foreams and shanks nearly agranular; tail moderate in length. 

One section of this stock became modified at the center of di>per- 
sal; the pteiygoid teeth were reduced, there was some reduction of 
the loreo-canthal group of head plates, and the posteroventral sur- 
faces of the forearms and shanks became more granular. These and 
other minor modifications produced a '"Barisia prototy]>e" stock in 
this central area. Continued modification in and southward migra- 
tion from this area produced the present ammgement of foims 
within the genus Barisia, as discussed in the subsequent paragraphs. 
There w’as no northward migration of Bansia from this region, but 
the establishment of a proto-EZgann stock in the Chihuahua-Sonora 
region is pi’obably an integral part of the same gcaieral outward 
movement as the southward migration of the e^lrly Barisia. 

As indicated, the Baiisia prototype was similar in many respects 
to B. m. moreleti, but with certain importiint exceptions. The 
pterygoid teeth, though probably in the process of reduction, had 
not been completely lost ; the internasal, frontona.^al, and prefrontal 
elements were all moderately developed; a post rostral was present, 
at least in a certain proportion of this stock. 

Certain specializations appeared in the population near the center 
of dispersal, while forms retaining the more primitive characters 
migrated southward. The first migrant grou]> crossed the Isthmus 
of Tehuantepec, becoming established south of that barrier, but the 
movement did not proceed beyond northern Central America at that 
time; this may have been due to an inability to overcome the barrier 
constituted bj" the southern Nicaragua lowlands. That area was 
submerged in the early and middle ^Miocene, but complete submer- 
gence was probably not necessary to form an effective barrier. 

The single postmental, characteristic of the moreleti group, was 
probably developed during the period of southward movement, since 
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it is found in viridiflava. This species is thought to have originated 
from a portion of the group which survived north of the Isthmus, 
rather than one which re-entered the area from the south. The only 
specialized group characters in which it agi’ees with the soutliern 
members are the complete lack of pterygoid teeth and the possession 
of an unpaired postmental. The usual absence of a frontonasal and 
the frequent occuiTence of a postrostral indicate that separation 
from the remainder of the group took place before the modification^ 
affecting these elements in the re^t of the group occurred. More- 
over, a large number of modifications are found in viridiflava but 
not in the more >outhern members of the group; this might also be 
taken as evidence for a long period of isolation of this species. 

The Guatemala-Xicaragua section developed an enlarged fronto- 
nasal and loi-t the postrostral; these modifications are common to all 
races of moreleti land also to monticola). In different parts of the 
range the minor modifications api>earcd which differentiate the 
existing subspecies of moreleti^ as have been mentioned in the text. 

The entrance of members of this group into southern Central 
America was subsequent to the establishment of the species moreleti 
in the north, rather than an integral part of the original southward 
movement. All of the specializations common to all races of more- 
leti are also to be found here, in addition to those others which have 
appeared subsequent to separation from the northern group, The^e 
latter include paiticularly a modification of the color pattern and a 
reduction of the number of longitudinal doi'sal scale rows. The 
number of transverse dorsal rows is also somewliat reduced, and the 
^upranasal has been lost in a large proportion of the population. 

The second group mo^ing .'southward from the dispersal center 
differed in a number of respects from the first. Here again the 
pteiy-goid teeth w’ere completely lost, but the postmental in this case 
remained paired. The color pattern was slightly modified, the dark, 
usually white-tipped, scales of the sides being arranged into definite, 
more or less regular, vertical bai's, which were sometimes continued 
across the back. A fronto-premaxillary contact developed in the 
skull ; the number of longitudinal dorsal scale rows was reduced to 
sixteen, and the general size increased slightly. All of these modifi- 
cations, with the exception of the complete loss of the pteiy'goid 
teeth, must have occurred in the original center of dispersal, rather 
than during the course of migration, since they are shared by this 
group and the succeeding one wdiich originated from that center. 

This second migrant group, the prototype of the gadovii group, 
pushed southward to the Isthmus of Tehuantepec but failed to cross 
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that bamer. It ha? >iiic*e been obliterated everywhere except for a 
small area in southern Guerrero and noithcm Oaxaca, and another 
limited area in Veracruz. The Guerrero fonn, B. g. gadovii, is 
thought to resemble ver\' closely the original migrant population, 
although there i^ a lots of certain element>, such as the po'^trostral, 
from a large percentage of the ])opulation. The Oaxacan g, levigata 
shows only minor modification^ of coloration and ^calation. The 
^"eracruz group reduced the number of loreo-canthal elements, ex- 
panded the Mipranasal>, and in the ca<e of antamjd^ prc>iimably lo'^t 
the frontonasal. 

The population remaining at the center of dispei>al, in contra.^t to 
the>e two major migrant groups, retained pteiwgoid teeth in a vc'— 
tigial condition. Nimierous modifications in scalation appeared, in 
addition to those shared with the gadovii group. The po^tenor 
superciliaries, frontonasal, ui)per ix)stnasal and po>tro>tral were all 
lo^t. The granular area of the lateral fold was decidedly enlarged. 
The entire color pattern was greatly lightened. The loreo-canthal 
group was reduced to probably two ioreals and a single < posteriori 
canthal on each side. There was also a general increase in size. 

A portion of this population became somehow isolated at a rela- 
tively early date, yet without being geographically far removed 
from the center of dispersal. This particular form, rudicollin, be- 
came highly specialized in several respects, c. g„ the great reduction 
in number of transverse dorsal scale rows, but the retention of the 
anterior lorcal and of four superciliaries indicate that it is an earlier 
derivative of the imbricata stock than are other existing members 
of the group. The early distribution of this form may have been 
somewhat different than at present, but evidence has been presented 
that its early isolation may have been ecological rather tlian geo- 
graphical. 

In the central population the munber of suj^erciliaries was reduced 
to three and the anterior loreal lost. Some such form as this spread 
over most of Mexico south to, or nearly to, the Isthmus of Tehuan- 
tepec. In the central to southern pait of that range the anterior 
sui>erciliar\'' was somewhat reduced and the number of dorsal scale 
rows reduced to fourteen. These two features spread throughout 
rxiost of the region south of 21 <legrees latitude, except for a small 
area in Oaxaca where planifrorirs pi*esumably occurs. In the western 
pait of that area the number of dorsal scale I'ows has been further 
leduced to twelve in a sizable percentage of the population, and the 
anterior canthal perhaps retained in a relatively large proportion. 
Throughout the remainder of the range, including the area north of 
21 degrees, the canthal was lost in the majority of the population. 
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Roughly north of 21 degrees these changes did not occur, except 
that in ciliaris the number of transverse rows of dor-^als may have 
decreased slightly. The northern forms are definitely larger than 
the southern, probably larger than the early widespread population. 
In addition, the dark transverse bars have been lost in both sexes. 

In Chihuahua the high number of transverse dorsal rows was re- 
tained. As in all the northern group, the dark bars were lost in both 
sexes and the size presumably increased. Other modifications have 
occuiTed here, the most obvious being the reduction of the super- 
ciliaiy series to a single element. Others include the usual contact 
of the posterior internasals with the postnasals, and often also wdth 
the first medial supraoculars. 

Although all forms of this genus are found only at relatively high 
altitudes, it appeal's that members of the moreleti group regularly 
occupy somewhat higher altitudes, on the average, than do members 
of either of the other groups. Certain characteristics of that group 
should be pointed out as probable correlatives of that fact. Firstly, 
the individuals in this group are decidedly smaller than are repre- 
sentatives of the other two groups. Secondly, this group is more 
heavily and darkly pigmented than the other groups, the difference 
from the gadovii group, however, being much less pronounced than 
that from the unbricata group. This dark coloration and small size 
are frequent characteristicfc of poikilothermous forms found at 
high altitudes (or northern latitudes), the presumption being that 
these features allow more efficient utilization of radiant heat from 
the sun, the dark pigment increasing the absorptive capacity of 
the surface and the small size producing a greater surface area 
relative to the mass of the body. Thirdly, it seems probable 
that the moreleti group is ovoviviparous, the other groups may 
or may not be. I know of no direct obseiwations on this point 
for any of the forms concerned, but eggs have been observed 
in the uterus of female specimens of the moreleti group with em- 
biy’os up to 26 mm. in length ; it is therefore obvious that consider- 
able development takes place w’hile the egg remains in the uterus, 
and it is probable that the young are born alive. In the other ttvo 
groups, well-developed embiyos vrere found only in B. i. ciliaris; 
fully matured eggs were frequently found in other forms, but no 
i*ecognizable embryos were ever observed. In both gadovii and ?. 
imbricata a series of specimens taken at the same time (approxi- 
mately) contained females with mature eggs and one or more fe- 
males in which the uterus was empty and had a deflated appearance, 
indicating that oviposition had recently occurred. This would in- 
dicate an o\dparous habit for these fonns. 
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Costa Rican Frogs of the Genera Centrolene and 
Centrolenella 

BY 

Edv^d H Tulor 

Abstract — Foiii ‘Species belonging to the geneia Ctntwlene and Ctntrolr- 
nella ha^ e been recognized in the Fauna of Costa Rica. These are Centrolene 
jyrosoblcpon (Boettger), Ccntioleuella puhcratiim (Peters) Ccntrolcmlla 
i ale not (Dunn), Centrolenella fteisckmanni Boettger Four foims are de- 
sciibed as new in the genus Centrolenella. These are C. hpino-<n, C granuloma, 
C alhomaculata and C colymbiphyllum, all from Costa Rica 


Twenty-five specimens of small, green, hylid frogs taken in Costa 
Rica in the summer of 1947, resolve themselves into a group of 
species, one of which is referable to the genus Centrolene, since a 
humeral protuberance is present, and the others to the genus Cen- 
trolenella in which the protuberance or hook i<? ab^sent. One of the 
fcpecies possesses a rudiment of a pollex with a sharp spine U'^ually 
penetrating the free tip. While I am inclined to regard this develop- 
ment as worthy of generic designation, I am for the present refemng 
the species to Centrolenella pending further research in the matter. 

Three species have already been described from Costa Rica. 
These are Hyla prosoblepon Boettger, in 1892, from Plantage Cairo 
(La Junta) near Limon, Atlantic side of Costa Rica; Carl Fleisch- 
mann collector; Hylella jleischvianni Boettger, in lb93, from San 
Jose, Costa Rica, Carl Fleischmann collector; and Centrolene lalerioi 
Dunn, in 1931, from La Palma, Costa Rica, Manuel Valerio and E. 
R. Dunn collectors. A fourth species has been reported in Costa 
Rica. This is Hyla pulverata Peters, described in 1873, from Chiri- 
qui, Panama, H. Ribbe, collector. The present designations of the 
four species occurring in Costa Rica are; Centrolene proseblepon 
17—3659 
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(Boettger), Centrolenella pulveratum^ (Peters), Centrolenella val- 
erioi (Dunn) and Centrolenella fleischmanni (Boettger). 

A free translation of the original description of Hyla pulverata 
Peters follows: 

Vomerine teeth in two groups between the choanae which are much larger 
than the small openings of the Eustachian tubes. Tongue scarcely emarginate 
behind. Snout, not longer than the eye, with a rounded canthus rostralis. 
Tympanum round, very small, and covered over with pigmented skin. Back 
smooth, the belly and underside of thigh granular; first and second fingers 
apparently equallj’' long, much shorter than the fourth; first finger entirely 
free; the web between the second and third fingers reaches almost to the 
termmal pads of the second and somewhat over the base of the first joint of 
the second ; between the third and fouith from the teiTuinal disk of the fourth 
to the middle of the penultimate phalanx of the third. The toes are bound 
with a complete web which leaves only the two outer joints of the fourth toe 
free. 

Colorless, with scattered small white punctations which are numerous on 
the side of the head. Under a lens the surface is seen to be punctate with 
dark flecks. 

Total length in mm., 24; head, 9; head width, 8; arm, 15; hand, with third 
finger, S; leg, 45; foot and fourth toe, 20. 

One specimen from Chiriqui, from H. Ribbe. This species in its form and 
tooth arrangement is nearest Hiylal rodopepla, while its color recalls H. 
punctata and albomarginata. The very welWeveloped web between the fingers 
and the verj" small tympanum without a skinfold over it serves to separate 
them easily. 

I have not been able to recognize this species in any of my Costa 
Rican material. Among the specimens at hand are several species 
which do not conform to either structures or color of the described 
forms and I conclude that they represent undescribed species, and 
are here described. 

Centrolene prosoblepon (Boettger) 

Hyla prosoblepon Boettger, Eatolog der Batrachier — Sammlung in Museum der Sencken- 
bergischen Naturforschenden Gesellschaft m Frankfurt am Mam, Aug., 1S92, p. 45. {Type 
locality. Floatage Cairo [La Junta], near Limon, Atlantic side of Costa Hica): Giinther, 
Biologia Centrali-Americana, Reptilia and Batraclua, Sept., 1901, p. 280. 

tHyla prmcticrus Boulenger, Ann. and Mag. Nat. Hist., ser. 6, vol. 18, 1890, p. 341. 

Centrolene prosoblepon Noble, Proc. Biol. Soc. Washington, vol. 37, 1925, pp. 66-71. 

A series of eight specimens from Isla Bonita (The American Cin- 
chona Plantation), display varying shades of lavender, and different 
degrees of spotting. 


* There is some doubt as to 'vrhether there is a humeral hook present in pidveratum. 
Peters makes no mention of this organ. This of course may be accoimted for if the t}*pe is 
a female — a strong probability since the vocal sac is not mentioned either. 

Dunn, lOSlb, who beeves he has recognised this form in specimens from El Valle de 
Anton and m Costa Rica, states that ‘'a rudimentary humeral hook, not projecting” is 
present; and later Dunn (1988) in listing characters of the form, states **male and female 
without humeral hook.*' X am presuming that the last statement is correct, and am referrmg 
the species to CenfroIeneZZa. 
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Two females, the largest specimen^, have the darken shade of 
lavender. The exposed sui'faces of the back and limb^ Lave «malh 
rounded, purplish or purplish-brown spot^;. The male«, which on 
the whole are of a lighter shade of lavender, have the ‘^potting 'similar 
to that in the females in two specimens, while in four the ^pots are 
fewer in number and confined to the rump and dorsal surfaces of the 
limbs. 

The largest male, with a very w^ell-developed humeral process, has 
no trace of vomerine teeth but they are present in all other speci- 
mens. The two females show no trace of the humeral proce^^. 

Noble and Dunn both report that the humeral process pre'-ent 
in certain females of a species they identify as Centrolene prosoblc- 
pon. One wonders whether there is an unrecognized specie^ in Cen- 
tral America in which this is a constant character in females or 
whether the so-called females wdth the humeral process represent 
some type of intersex. 

The measurements of the type, as recorded in the type description, 
is appended to the following table of measurements. It may be 
noted that the measurement of the arm of the type is considerably 
smaller than that of specimens of smaller snout-io-vent measure- 
ment in this series; the leg is slightly smaller, the head length a 
little shorter, and the head width a little greater. 

The type is from near sea level while the specimens listed here 
come from an elevation of about 5,500 ft. on Yolcan Poas. Whether 
or not direct comparison with the sea level population ^vould reveal 
other significant differences cannot be stated. 

Centrolene prosoblepon Boettger 

Hand Foot 




Total 

Head 

Head 


and 


and 





length 

length width 

Arm 

fingers 

Leg 

toe 

Tibta 

Femur 

23806 

9 

27.5 

9 

9.5 

18 

8.5 

46 

20 

15 

15 

T9S* 

9 

26.5 

9 

9.8 

16 

10 

46.2 

20 

13 2 

15 

2922 

s 

26.5 

8.4 

9.2 

18 

8 

46 

19 

14.6 

13 

23S04 

8 

26 

S.3 

9 

17 

S 

46 

19.4 

14.6 

IS 

2926 

8 

25 

8.3 

9 

17 

8 

46 

19 

14.4 

14 

28803 

8 

25 

8.2 

9 

16 

8 

45 

19 

14.2 

18.8 

28803 

8 

24 

8 

8.5 

17.6 

7.9 

43 

10 

14 

12.8 

794 

8 

28.4 

7.9 

8.5 

17 

7.8 

43 

19 

14 

13 

T>pe 


24.5 

7.6 

9 

14.5 

. . . 

42 

.... 

.... 

.... 


* Nos. 798, 794, 2922, 2926 are field numbers of R. C. Tajlor. 

Centrolenella spinosa sp. nov. 

Type: University of Kansas Museum of Natural History no. 
23809 (j . Collected at Los Diamantes, one mile south of Guapiles, 
Costa Rica, Sept. 7, 1947, by Richard C. Taylor and Edward H. 
Taylor. 
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Paratypes: Nos. KU 23810, KU 23811; RCT 2467-2469 (all 
males') . Same locality and collectors. Sept. 7 -8, 1947. 

Diagnosis: A small species (about 21 mm.) ; snout high, the 
front edge nearly vertical; nostril near front edge of snout. Vom- 
erine teeth very weak, usually present; tympanum present; skin 
minutely rugose but not granular on back and sides; a well-defined 
pollex rudiment bearing a sharp spine which may or may not be 
exposed; lavender without any spotting; eyelids purple; iris silver 
with purple reticulation; inner toe narrowed at tip. 

Description of the type: Head broader than the body; eyes prom- 
inent, directed somewhat forward; canthus rostralis apparent, very 
much rounded; areas about nostrils much swollen with a distinct 
medial depression between them; loreal region with a long slope 
to lip, the medial area behind nostril slightly concave; snout in 
front of nostrils nearly vertical, the nostrils much nearer median 
point of upper lip than eye; interorbital w'idth greater than the 
length of snout, one and three fourths times width of an eyelid; 
tympanum present, its greatest diameter about one and three 
fourths times in its distance from eye, almost three times in longi- 
tudinal diameter of eye; a rather marked constriction of head be- 
hind tympanum, with a somewhat swollen area above arm inser- 
tion; supratjTnpanic fold obsolete; tongue rather rounded with a 
scarcely discernible notch behind, free behind for about one fifth 
its length; openings to vocal sacs are elongate cur\'ed slits be- 
ginning along sides of tongue and extending some distance behind; 
choanae lai^e, round, the diameter of one contained in distance 
between them three times; external vocal sac forming ample folds 
on chin. 

Upper arm very slender, the forearm greatly thickened with an 
indistinct flattened skin fold on under surface; only a faint trace 
of web between the first and second fingers; a small but distin- 
tinguishable web between the second and third with a moderate 
fringe reaching terminal pad on outside of second finger; third and 
fourth fingers about half webbed, the web not reaching the level of 
the outer subarticular tubercles; finger widened at tips, and more 
or less truncate; first finger much longer than second with a distinct 
rudiment of pollex, free at tip, with a sharp, strong spine (pos- 
sibly absent in female; none seen) ; pollex surrounded by the elon- 
gate palmar tubercle; a stongly-defined rounded median palmar 
tubercle; subarticular tubercles well defined and numerous; super- 
numerary tubercles present; legs long, the ribiotarsal articulation 
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reaching slightly beyond snout tip when limb is adpres'sed: the 
heels touch but do not overlap; foot a little more than three fourths 
webbed, the terminal pads smaller than those on fingers, the outer 
somewhat truncate, that on inner toe somewhat pointed, scarcely 
or not as wide as toe; moderate inner metatarsal tubercle elevated 
but little; apparently no trace of an outer tubercle; subartieular 
tubercles small, supernumerary tubercles not or scarcely discern- 
ible; iimer tarsal fold very weak, scarcely discernible; anal opening 
high on rump covered by a free flap, the transverse free edge much 
longer than width of flap. 

Skin on back and sides seen under a lens, minutely rugose, but 
definitely not granular; belly and under side of thigh strongly 
granular, the granules of the latter much the larger. 

Color: In life, yellow green except concealed surfaces of arm, 
leg, and under side of body which are flesh white, and transparent, 
without markings; a large light cream spot in front of arm inser- 
tion. In preservative (formalin, then alcohol) the dorsum nearly 
uniform lavender, the eyelids deep purple; limbs lighter but with 
a fine peppering of lavender chromatophores on the exposed surface, 
even on most of upper surface of the thigh; below and on concealed 
surfaces pure white without pigment; iris of ej'e silver with purple 
venation; upper lip white. 

Measurements in mm.: Snout to vent, 20; width of head, 7 : arm, 
13; leg, 35.5; axilla to groin, 10.2. 

Variation: The five paratypes are all males and agree with the 
type in essential details, such as in the constriction on sides of head 
behind the tympanum, forward position of nostril, and the narrow 
tips of inner toes; the vomerine teeth appear to be present in all 
but are completely transparent and scarcely discernible save under 
high magnification. 

The spine of the pollex is transparent, sharp and in certain cases 
does not seem to have pierced the surface of the skin. I presume 
that this serves as a “grasping” organ in mating and that the spine 
pierces the skin surrounding it during this act. If it is present in 
the female it will probably be found to be much reduced. The base 
of the first finger lacks nuptual asperities although one can discern 
a group of small spherical glands below the skin in the region where 
they normally occur in certain other species. 

This form stands in relation to Centrolenella much as Plectrophyla 
does to Hyla, and probably merits a generic designation. Howe%'er, 
the pollex character may be present but overlooked in certain species 
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referable to the group, and a generic name may already be avail- 
able. Until this is ascertained I shall leave it in Centrolenella. 

Centrolenella colymbiphyllum sp. nov. 

Type: University of Kansas Museum of Natural Historj', no. 
23812 collected at the American Cinchona Plantation, elev. 5,600 
ft., Caribbean drainage of Volcan Poas, Costa Rica, July 29. 
Richard C. Taylor and E. H. Taylor collectors. 

Paratypes: Nos. RCT. 790-791. Same data as type. 

Diagnosis: Tympanum moderately distinct, its diameter in dia- 
meter of eye at least 2.5 times; width of an eyelid in narrowest in- 
terorbital width 1.25 times; frontal region shallowly concave, the 
areas about nostrils strongly swollen with a depression between; 
canthus indistinct, concave; skin below anal opening forming ver- 
tical folds extending under thigh; tibiotarsal articulation 2 mm. 
beyond snout ; terminal disks of hand tiider than digits, fingers less 
than one half webbed; choanae large, the diameter of one contained 
in distance between them slightly less than two times; no trace of 
humeral process; no free pollex rudiment; vomerine teeth absent. 

Description of type: Adult male; vocal sac forms ample folds on 
chin and throat. Head a little broader than the body; eyes promi- 
nent, directed forward; rounded outline of jaw seen from above in- 
terrupted by snout which extends a little farther forward than edge 
of mouth; interorbital width small, about one fourth greater than 
width of an eyelid, slightly greater than distance between eye and 
nostril; frontal region slightly concave; the canthus rostralis in- 
distinct, strongly concave; lores oblique, not or but very slightly 
concave; nostril distinctly nearer median edge of lip than eye; a 
distinct depression between the swollen areas of nostrils; eye pur- 
plish black, the color showing through eyelids so they appear dark. 
Lower part of tympanum distinct, largely directed upward but ap- 
parently covered with thin slightly pigmented skin, the inner edge 
more heavily covered. 

Tongue subcircular, more or less emarginate on posterior edge, 
free only for about one sixth of its length; openings to vocal sac 
elongate slits extending along sides of tongue and somewhat be- 
hind; choanae very large, their diameter slightly more than half 
distance between them; vomerine teeth absent. 

Upper part of arm very slender, forearm thickened with a strong 
fold on its outer edge, without a thin flap indicated at elbow; median 
palmar tubercle very distinct; inner tubercle rather indistinct, lack- 
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ing nuptial rugosities but with the minute glandule^j visible under 
the skin; toes broad, terminal disks dininctly wider than digits, 
the Tvddth of outer finger disk equal to half eye diameter; outer 
fingers little more than one third webbed; a trace of web between 
first two fingers. Leg elongate, the tibiotar^al articulation reaching 
2 mm. beyond tip of snout; heels barely touch when legs are folded 
at right angles to the body; a flat rather large inner metatarsal 
tubercle; outer tubercle if present very indistinct; toes nearly three 
fourths webbed except that first two have web« extending scarcely 
half their length. 

Skin not granular, but xmder lens some minute elevations visible, 
each with a medial depression suggesting a crater; chin and throat 
smooth; abdomen areolate; a verj" small areolate area on under 
surface of thigh ; skin below anus forming vertical fold&, noticeable 
when femurs are at right angles to body. 

Color: In life, uniform bright 3’ellow green on back and sides, 
with dim suggestions of cream flecks; on ventral surfaces whitish, 
semitransparent; tips of toes yellowish. In preservative (formalin 
transferred to alcohol), nearly white with numerous star-shaped 
chromatophores and indications of small rounded areas without pig- 
ment; under surfaces flesh-white without pigment; a very narrow 
line of chromatophores on dorsal surface of thigh. 

Measurements in mm,: Snout to vent, 26; head length, 7.8; arm, 
18; leg, 43. 

Variation: The two paratypes taken at the same time and place 
differ negligibly, save that the tympanum is a little smaller and a 
little less distinct, and the tibiotarsal articulation reaches only to 
the tip of the snout. The measurement variations are given in the 
following table: 


Centrolenella colymbipkyllum sp. nov. 

Hand Foot 

Total Head Head and and 


No. 

length 

length 

width 

Arm 

fingers 

Leg 

toe 

Tibia 

Femur 

791 

20 

7.8 

9 5 

18 

8 

46.2 

20 

15 

13 7 

790 

25.8 

8 

9 2 

18 

8 

48 

18.8 

13 

12 8 

2S812 

25 

7.4 

9 

16.5 

7.7 

44 

10 

13.8 

13.5 


Remarks: Centrolenella albomaculata differs from this form in 
having the snout less protruding, the hand more than half webbed, 
the feet four fifths webbed, the vomerine teeth present, and the 
nostril closer to the eye. The dorsal color is lavender dotted with 
numerous cream spots. The es'elid is purplish black. 

Centrolenella granvtosa differs in having the dorsum strongly 
granular, the nostrils closer to the eye than middle edge of lip, the 
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snout sloping obliquely in front of the nostrils, the vomerine teeth 
present and the choanae much farther apart. The webbing on hand 
and foot is distinctly greater. 

Centrolenella valerioi differs in having a very small tympanum 
(one sixth the e^^e diameter), and the interorbital space twice width 
of an eyelid. 

C. fleischmanni differs in having the eyelid golden, the under 
surface of the thigh very strongly areolate on the entire under sur- 
face, a distinct outer metatarsal tubercle present, choanae farther 
apart, and the frontal area not concave. Both species have the vom- 
erine teeth absent and the degree of webbing about the same. 

The character of the pollex in C. spinosa distinguishes that form 
from all other members of the genus. 

The presence of vomerine teeth, numerous white punctations 
below the eye and the granulation of the underside of the thigh 
distinguishes C. pulveratim. 

The specimens were collected at night from leaves of plants grow- 
ing in a small mountain stream. They appeared to be very wary 
£nd numerous individuals dived into the w^ater and escaped. In 
the same identical habitat a series of Centrolene prosoblepon were 
taken. These w^ere apparently less war^^ and more easily captured. 

Tliere is a vague possibility that C, colymbiphyllum is identical 
with Boiilenger’s Hyella puncticnis that has been synonymized with 
Centrolene proseblepon by Neiden (1923). 

Centrolenella fleischmanni (Boettger) 

Hy^eila ieu^chmanm Boettger, Ber. Stock. Naturf. Gesells., 18DS, pp 251-263 (Tj^pe lo- 
cahtj, San Jos6, Costa Rica.) 

Centrolciiella fleischmanni Noble, Proc. Biol. Soc. Wash., \ol. 37, 1924, p. 69 (combination 
suggested). 

Three typical specimens are from the environs of Cartago, Costa 
Rica. They were taken from low branches above flowing water on 
a rainy evening. 

Centrolenella valerioi (Dunn) 

Centrolene lalerioi Dmm, Occ. Papers Boston Soc. Nat. Hist., vol. 6, 1981, pp. 897-899. 
(Tjpe locality, La Palma, Costa Rica.) 

A single specimen was obtained at El General, Costa Eica, cling- 
ing to a leaf of a plant growing in the mire about a small spring. 
The dorsal color in life was green with some slightlj' reticulated 
lighter green markings. The eye was golden. 

In preservation the specimen is nearly white, peppered with fine 
purplish flecks; the area above the ej'e is cream white but bearing 
purplish flecks; the pupil is gray and lavender. 
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The specimen measures 20 mm. snout to vent ; width of head. 7 5 
mm. ; arm, 13 mm. ; leg, 32 mm. 

The tjTnpanum is visible but covered with skin and measures ap- 
proximately l/o of the diameter of the eye. 

It bears considerable resemblance to Centrolenella flelschmnnm, 
but the arms and legs are proportionately longer and the tympanum 
is present. 

Centrolenella granulosa sp. nov. 

Type: R. C. T. no. 2463. Collected at Los Diamantes one mile 
south of Gudpiles, Costa Rica, Sept. 7, 1948. by Richard C. Taylor. 

Paratype: I'niversity of Kansas no. 23S02. Collected with the 
type; same collector. 

Diagnosis: A rather large species of the genus (28 mm.( with 
strongly granular skin on head, back and sides of body, dorsal part 
of limbs, venter and undersurface of thighs. Large vocal sac, its 
surface rugose. Web on outer fingers extending beyond level of 
the two outer subarticular tubercles; between second and third 
fingers, 1/5 webbed with broad fringe on outer «ide of second finger; 
scarcely a trace of web between first and second: nuptual asperities 
on thumb; large inner, verj* small outer metatarsal tubercle; no 
projecting rudiment of a pollex; tibiotarsal articulation 2 mm. be- 
yond tip of snout; nostrils equidistant from eye and median tip of 
snout; eyelid purple, body fin alcohol) creamy white 'with numerous 
scattered purple or lavender spots. 

Description of type: Head broader than body, the eyes strongly 
protruding, directed somewhat forward, the pupil horizontal; can- 
thus rostralis distinct, slightly rounded; area about nostrils some- 
what elevated with a slight depression between them; in front of nos- 
tril, snout slopes forward and down to edge of lip ; loreal region slop- 
ing more gradually to lip; interorbital distance about 1 to IH times 
width of eyelid; tympanum present, its diameter practicalh' three 
times in longitudinal diameter of eye; a supratympanic fold from 
eye to near insertion of aim. 

Tongue cordiform, slightly notched behind; opening to vocal sacs 
are curved slits reaching from level of middle of tongue to consid- 
erable distance behind tongue; choanae large, circular, the diameter 
of one contained in distance between them four times; two very 
indistinct vomerine ridges between choanae, each bearing two or 
three vomerine teeth. 



266 


The Univbhsity Sciencb B-dlletin 


Fingers short and broad, the tips dilated, that of fourth finger one 
half diameter of eye ; a mere trace of web between first and second 
fingers; about one fourth to one fifth webbed between second and 
third but a rather distinct fringe reaches to tenninal pad on outer 
side of the second ; between third and fourth a little more than two 
thirds webbed, a fringe reaching tenninal pad on outer side of third 
finger; subarticular tubercles well defined; a large, very distinct 
oval palmar tubercle; large tubercle at base of first finger bearing 
colorless nuptual asperities which extend much beyond tubercle and 
across the dorsal surface; a strongly defined fold on underside of 
forearm. 

Legs long, the heels overlapping little more than two millimet- 
ers; tibiotarsal articulation extends beyond tip of snout about two 
or three millimeters; toes three fourths to four fifths webbed; sub- 
articular tubercles distinct, rather large; a strong iimer metatarsal 
tubercle; and a very small outer; a very slight, scarcely distin- 
guishable inner tarsal fold. 

Granulations on skin strongly defined on back, sides, head, and 
to a lesser extent on surface of forearm and lower part of leg and 
foot; on throat and chin, skin rugose but apparently not granular; 
venter and the greater part of underside of thigh, strongly areolar 
or granular, the granules being very much larger than those on 
back; those under the thigh distinctly larger than those on venter; 
a narrow, but relatively long transverse free flap covers anal opening. 

Color: In life, leaf green with some slightly darker areas evi- 
dent; below transparent white or flesh; in preserv^ative (formalin 
transferred to alcohol) color cream flesh with a very faint wash of 
lavender with numerous (about 40) small purple spots; imder a 
lens the lavender wash is seen to be caused by very numerous, small 
chromatophores. All ventral surfaces, and much of the lateral sur- 
faces of limbs and body, cream-white lacking pigment; eyelids 
purple; eyes silver with some purplish reticulation. 

Measurements in mm.: Snout to vent, 28.2; width of head, 10; 
axilla to groin, 16; arm, 18; leg, 49. 

Variation: The paratype is somewhat more lavender than the 
type. The doreal spots are smaller and more numerous on the back 
and on the tibia. The iris of the eye is darker; the vomerine tooth 
patches are more distinct. Otherwise the two agree in all essential 
details. 

Remarks: The absence of a humeral hook or process places this 
species in the genus Centrolenella Noble. Noble regarded the ab- 



Tayloe: Gexeba Cextrolexe axd Cexteolexella 267 

sence of vomerine teeth a character of the genus. Hov'ever the 
teeth are not invariably present. The teeth may be absent in some 
individuals of a species and present in others. 

The position of the nostril, halfway between eye and the median 
tip of snout, the purple eyelid, the verj' granular skin, the longer 
leg, presence of a tympanum, absence of a pollex rudiment, and 
the markings, will together distinguish this form from other «peoie« 
of Centrolenella. 

The specimens were taken at night on small trees growing on the 
edge of a small river. 

Centrolenella albomaculata sp. nov. 

Type: University of Kansas Museum of Xatural History no. 
23814. Los Diamantes, one mile south of Guapiles, Costa Rica. 
Sept. 7, 1947, E. H. Taylor and Richard C. Taylor, collectors. 

Paratype: R. C. T. no. 2020. Same date, locality, and collectors. 

Diagnosis: A rather large sized species of the genus 127 mm. 
snout to vent) ; tympanum distinct, nostrils slightly closer to eye 
than to median point of snout at tip; interorbital distance equal to 
uddth of eyelid; heels overlapping; tibiotarsal articulation 4-5 mm. 
beyond tip of snout ; toes five sixths webbed, the membrane touch- 
ing the terminal expansions on one side or other of all toes, save 
fourth; a distinct web present at base of first and second fingers; 
posterior part of back slightly but indistinctly granular; vomerine 
teeth strongly developed in two ridges near posterior level of cho- 
anae. No pollex rudiment ; purplish lavender with numerous cream 
spots on all unconcealed dorsal surfaces. 

Description of type: Head a little wider than body, the eyes 
large, protruding, their diameter equal to their distance from tip 
of snout; areas about nostrils strongly swollen, with a strong de- 
pression between and somewhat behind them; canthus rostralis 
wanting; in front of nostrils the snout slopes to the edge of lip at 
an angle distinctly greater than elope of loreal region; lores dis- 
tinctly concave; tympanum small, its greatest diameter contained 
in distance from eye one and three fourths times, and in the longi- 
tudinal diameter of eye a little more than three times. 

Tongue rather rounded, not or but very slightly emarginate pos- 
teriorly, free for about one fifth its len^h; opening of vocal sacs 
elongate, curved slits lying partly at side of tongue and extending 
some distance behind; choanae large, their diameter contained in 
apace between about three times; vomerine teeth in two raised 
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patches lying bet^veen the posterior level of choanae and extending 
somewhat behind this level; (in paratype not reaching posterior 
level of choanae). 

Digits short, widened at the tips, that of third finger a little more 
than one half eye diameter; a very narrow web between first two 
fingers ; second and third fingers one third webbed, the web extend- 
ing as a fringe to the terminal expansion on outer side of second 
finger; third and fourth toes two thirds webbed, the web extending 
beyond level of subarticular tubercles; latter strongly developed; 
an elongate pad at base of first finger and very distinct palmar pad 
at base of wrist ; base of first finger with an area of nuptial asperi- 
ties; supemumerarj” tubercles indistinct; upper arm slender, fore- 
arm thickened with a well-developed fold on under side; legs long 
and slender, the tibiotarsal articulation extending several milli- 
meters beyond tip of snout when leg is adpressed to body; heels 
overlap 2.2 mm.; toes four fifths webbed, the web reaching the 
terminal pad of each toe on one side, except fourth; terminal pads 
truncate, that of inner toe rather pointed; a rather large inner 
metatarsal tubercle, rounded anteriorly, the tip slightly free; outer, 
if present, very indistinct; subarticular tubercles well developed; 
some distinct supemumerarj’ tubercles; inner tarsal fold scarcely 
indicated. 

Skin with some indistinct granulation on posterior part of back; 
slightly rugose anteriorly and on sides of body; upper surface of 
limbs also slightly rugose; throat and breast smooth; abdomen 
granular as is the greater part of under side of thigh; an enlarged 
granule on each thigh medially ; segmentation of abdominal muscles 
distinctly indicated on venter; a small free flap over anal opening. 

Color in life: Yellow green on all exposed surfaces, with indi- 
cations of small cream dots; all concealed surfaces creamy white 
nearly transparent; in preserv’ative (formalin transferred to al- 
cohol) purplish to dark lavender above, somewhat lighter on the 
upper surface of limbs with verj- numerous rounded cream spots or 
punctations, somewhat larger on hind limb than on back; venter 
and under surface of limbs cream white; eyelids dark purple with 
white flecks; iris purple with minute silver flecks; some white flecks 
in tympanic and anal regions. 

Measurements in mm.: Snout to vent, 26; width of head, 9; 
arm, 19; length of hind limb, 50; axilla to groin, 14. 

Yarvatvon: The single paratype collected in the same locality 
with the type agrees in all essential details save that the vomerine 
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teeth are somewhat farther forward; and outer me■tatar^al tubercle 
is indicated. The color has been somewhat changed due to rust in 
the presenting fluid. 

A key to the recognized species (for preserved material i is here 
given: 

1. Humeral hook in males; color lavender with niiinerous «n:iall purple spots an I 
minute chromatophures ; nostril? far forward, nearer median edcte of lip than eje; 
tympanum distinct; tjpe 24.5 ^ ; greatest length, 27.5 § . ..Certroh^e proso^) cpo\ 

No humeral hook in males 2 

2. A rudiment of a polled present, fiee at tip, termiiiatmn m a bha^p firm «pine in 
males, condition in females not kn(»wn; skm of hack and tides under len*? minatdy 
rugose but not granular; snout nearly \ertiral in front, nostrils nearer ii.ehin 
point ^of hp than ej’-e; lavender with neither light nor dark spots » feiuale^ nr+ 
known); vomerine teeth present; length, 21 mm. ^ . . .Ctftrolcnelia spinofa sp. nov. 

No free rudiment of polles bearmg spine. S 

8. Tympanum concealed; vomerine teeth absent; nostrils not elevated; color cream- 
fle«h, unspotted but with numerous lavender or purple chromatophorf s vifr,hle 
under lens; upper eyelid golden yellow or creimiy jellow .. .CmtroUnrlla .de kchrmiri 
Tj-mpanum not concealed; \oinenne teeth present or absent 4 

4. TjTnpanum minute, one pi\th of e>e diameter or “\erj small” 5 

Tj’mpanum larger, at least one-third of eje diameter 6 

5. No \omerme teeth present; first finger longer than second; canthus distinct but 
rounded; outer fingers about one-half webbed; interorbital space twice width of 
an ej’elid; heel leaehes beyond snout; skin smooth above; white with a few faint 
dark [purplish?] chroniatophores ; tjpe, 21 inm, ; sex not mentioned, Ci'^aid to 

reach 2C mm.) Centrolenella talcnoi 

Tjmpanum ^erJ' small co\ered with iigmented skin; \oinerme teeth present; back 
smooth; first and second fingers equally long; outer fingers about ^2 wel>be<l; 
toes except fourth nearly completely webbed; colorless with scattereti small punc- 
tations, numerous on the side of head. Centroki^eHa pulveratum 

6. Vomerine teeth absent ; skm lacking granules on back ; nostnl much nearer 
median edge of hp than eye; interorbital space one fourth wider than an eyelid; 
outer fingers less than half webbed; diameter of choanae m distance between 

choanae minutely less than two tunes Centrohrella colyvibiphy^fum 

Vomerine teeth present; dorsal skin more or less granular; nostnl nearer eye than 
median edge of lip t 

7. Skin strongly granular abo\e; nostnls neaier eje than tip of snout; tip of snout 

oblique, not xertical; vomerine teeth weakly de\ eloped; white or slightly la\ender 
with numerous purple spots, and finely scattered lavender chromatophores; outer 
fingers two thirds webbed ; eyelid deep purple ; 28 mm. ^ 

Centrolenella pTanulosa sp. nov. 

Skin weakly granular on posterior part of back, somewhat rugose anteriorly and 
on bead; vomerine teeth stronsfiy de\ eloped; tibiot8i>al articulation 4-5 mm. 
beyond snout ; interorbital width equal to width of ej’elid ; diameter of tj'mpanum 
in es’e diameter a little more than three times; nostnl minutdy nearer es'e than 
lip; lavender above, with numerous cream spots on all exposed surfaces; tjT>e, 

27 mm. Centrolenella idbomaculata sp. ncr(*. 
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Two Xew Teiicl Lizards from Costa Rica 

BT 

Edwakd H. Tatloh 

Absteact.— Two species of lizards belonging to the Family Triidar aio de- 
scribed as new. One species AlopoglontW^ pUcnlui, is the first lecord of that 
genu® on the North American contment. The second species, Ltpo^omn b’- 
secta, is the second species of that genus knoitn north of the Isrhmu® of 
Panami. 


The lizard family Teiid.4E, which apparently has undergone the 
greater part of its evolution in South America, is represented there 
by about 28 knotni genera, a number greater than is possessed by 
any other South American lacertilian family at the present time. 
Eight genera have entered the isthmus and have pushed various 
distances to the north. These are Cemidophonm, a genus wide- 
spread in Central America, Mexico and the United States; Ameiva, 
a genus with several representatives in Central America and ^Mexico 
extending far to the north in eastern Mexico; a third, Gymnoph- 
thalmus, reaching at least to the isthmus of Tehuantepec ; Leposoma 
and Anadia, known to have reached as far north as Costa Rica, and 
Echinosaurus and Ptychoglossm known in Panama. 

A species encountered in the east slope drainage of Costa Rica 
at an elevation of about 2,600 feet is referred to the genus Alopo- 
glossus and is here described as new. There may be some doubt 
about the use of Alopoglossus for those lizards having chevron- 
shaped plicae on the tongue instead of scales; Boulenger recognized 
the genus Alopoglossm for these forms, but Burt and Burt (19311 
synonymized it with Pantodactylus Dtundril and Bibron. The dif- 
ferences apparently are of generic significance. 


( 271 ) 
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Alopoglossus plicatus sp. nov. 

Figure 1 

Type: University of Kansas Museum of Natural History, no. 
23800. Taken on the Morehead Finca, 5 miles southwest of Tur- 
rialba, Costa Rica, July 21, 1947, by Edward H. Taylor.* 

Diagnosis: Dorsal scales around body forming nearly regular 
transverse and oblique keeled series; 30 scales from occiput to base 
of tail; 24 scales from chinshields to anals; 33-35 scales around 
body at middle, all strongly keeled save on belly ; keels terminating 
in spines, the spine reduced or absent on lateral rows; ventrals in 
four regular, longitudinal, smooth, quadrangular rows, outer larger 
than inner; gular collar indicated; four supraoeulars ; venter cream 
with dark spots or flecks in males (female may be white below) . 

Description of the type: Rostral nearly twice as wide as high 
forming a straight (or very slightly curved) suture with the fron- 
tonasal; latter large, in contact laterally only with nasal; prefrontals 
pentagonal, touching only preocular and first supraocular laterally: 
frontal wider near anterior end than at posterior end, sides slightly 
concave, ends broadly angular, in contact i\'ith three supraocular<!; 
two frontoparietals, larger than prefrontals but at least one foiHth 
smaller than frontal; parietals large, longer than wide, much larger 
than other head scales, angular at anterior end, somewhat rounded 
posteriorly, and separated from each other by a large parallel-sided 
interparietal. 

Nasal large, triangular, at least partially divided by a suture 
running up from nostril ; a rectangular preocular much higher than 
wide; four supraoeulars, four superciliaries, anterior largest; 2 rows 
of ciliaries on upper eyelid ; lower eyelid ’with a more or less trans- 
parent disk divided into three parts; 2 presuboculars precede an 
elongate curved subocular; 3 presuboculars, the upper touching the 
anterior superciliary; a small “loreal.” 

Seven upper labials, third greatly elongated, lying for the most 
part below eye; mental deeper and wider than rostral; six lower 
labials; laige azygous postmental followed by three pairs of chin- 
shields, first and second pairs in contact mesially and in contact 
with labials laterally, third pair separated mesially from each other 
and from labials laterally, followed by an enlai^ed pair of scales 
separated mesially; six transverse rows of smooth scales between 


XJmversity of Kansas Natural History Museum wishes to acknowledge financial aid 
to the Endowment As’^iation of the Uni-versity of Kansas, m the makmg of coUeetions in 
Costa Rica. 
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this last pair of scales and the groove formed by gular collar; six 
rows of temporal scales, posterior scale of upper row largest, some- 
what ridged; some slight ridges on some of the other temporal 
scales; auricular opening large. 




Fiq. 1. Alopoglo 88 U 3 plicatm sp. nov. Univ. Kansas Nat. Hist. Mus. 
no. 23800 IVpe. Five miles southwest Turrialba, Costa Hica A. Head 
lateral view. B. Head ventral view. C. Head dorsal view, (Slightly 
diagrammatic.) Snout to ear length 11.6 mm. 

Dorsal scales strongly keeled, their sides more or less parallel, 
terminating in a spine, continuing to tip of tail; scales forming 
transverse rows. Lateral scales on neck small, smooth, irregular in 
size; around arm insertion a rather large granular area present, and 
a similar one of lesser extent about leg insertion. 

18—3659 
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Ventral scales of breast and abdomen large, quadrangular, 
smooth, beginning at collar where scales are slightly curved, and 
continuing back to level of thigh, arranged in four longitudinal 
rows and sixteen transverse rows, the outer larger than inner; 
outer row on each side bordered by a series of somewhat enlarged 
scales about one half as wide ; scales under tail smooth ; four elon- 
gate anal scales, outer smaller than inner, separated from the last 
modified row of the abdominal series by a row of small scales, two 
on each side, bearing femoral pores; total series of femoral and 
preanal pores 12 (13) on each side. 

Arms and legs moderately developed, pentadactyl; digits well 
developed and clawed; anterior surface of arm with large, smooth, 
irregularh’-shaped scales; those on back and ventral surface much 
smaller; front scales on thigh smooth and large; dorsal scales on 
thigh smaller, strongly keeled; posterior thigh surface covered with 
granular scales; under surface of tibia with large smooth scales; 
those on other surfaces smaller, keeled; two enlarged scales, each 
with a sharp cutting edge, at base of first finger. 

Each side of tongue decorated with a regular series of plicae that 
run forward to medial line, forming 24 chevrons; posteriorly there 
are eight or nine rows on each side that fail to meet in the middle. 

Measurements (m mm.): Snout to vent, 50; snout to arm, 19.2; 
axilla to groin, 25; head width, 8.4; snout to ear, 11.6; tail, 60 (re- 
generated) ; arm, 13 ; leg, 19.5. 

Color in life: Head nearly uniform mahogany brown, slightly 
darker in supraorbital region; back slightlj’ reddish-bro^m with 
numerous dark flecks; a dorsolateral light line from above tympa- 
num to behind level of arm insertion; sides blackish, but with very 
numerous cream-white flecks, some suggesting lines; venter cream 
with numerous black spots or flecks; black marks on the ventral 
scales are largely on scale edges and these, being contiguous, tend 
to form uregular black stripes. Chin with rounded dark spots. 

Tail partly regenerated, proximal part colored much like body; 
ventrally, dark spotting tends to form transverse rows of dots or 
narrow irregular bars; regenerated portion of tail much lighter with 
a reddish cast; only a few minute dark flecks on sides and a very 
few on underside. There is somewhat more black mixed in dorsal 
coloration of body in area between the two anterior dorsal light 
lines, this area being considerably darker than elsewhere. 

Relationship: This species is probably most closely related to 
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Alopoglossus buckleyi. From the species \\hich Boalenger placed 
in this genus, ji. pUcatus may be distinguished as follows: 

From Alopoglossus copti by the presence of quadrangular scales 
on the neck, rather than the more typical lanceolate triangular, 
spine tipped scales of copii. There are, of course, other differences 
including a longer series of femoral pores. 

From carinicaudata it differs in having 33 - 35 instead of 21 scales 
round the body; and from buckleyi'in having smooth instead of 
keeled scales, more scales around body, and a very different color- 
ation. 

Variation: The parat 3 'pe, a young female from the same locality, 
differs somewhat from the tj^ie, but I suspect that this is due largely 
to age and sex. The lateral groove on the tail is verj” distinct, and 
that on the dorsal surface of the tail is a little less di«tinct than 
the lateral. The femoral pores are absent and there is a distinct 
difference in the character of the scales that precede the anal «cale«. 
These are proportionatelj' much larger, while the preanal scales are 
distinctlj’ smaller than in the type. 

In this paratype, there are 34 scale rows around the middle of 
the body and 27 between the chinshield and the anal opening The 
scales of the row bordering the outer of the four median ventral 
scale rows is distinctly lai^er than in the type and one might well 
count six ventral rows instead of four. 

The ventral surface of tail and body are immaculate cream; the 
chinscales have a few black spots. It is possible that adult females 
may develop more pigment on the venter. On the otlier hand it is 
not impossible that a second form is involved. Only larger series 
can determine this bey'ond question. 

Leposoma bisecta sp. nov. 

Type; University of Kansas Natural History' Museum, no. 23S01, 
collected on the Pacific slope, % mile west of El General. Costa 
Rica, at an elevation of about 300 meters, Aug. 21, 1947. by Edward 
H. Taylor. 

Diagnosis: A species characterized by a large divided fronto- 
nasal, narrowed anteriorly ; the scales of head strongly striate longi- 
tudinally; ventral scales and gular scales all very strongly keeled; 
four supraoculars ; prefrontals short, as wide as long; no postfrontal; 
four preoculars; a pair of frontoparietals; interparietal larger than 
parietals. Dorsal scales large, more than three fourths os broad 
as long, heavily keeled and with a short posterior spine, forming 
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transverse and oblique rows on back and sides. No trace of a gular 
collar. 

Description of the type: Rostral slightly more than tv ice as vide 
as high; frontonasal divided into two elongate scales narrowing an- 
tenorly; a pair of prefrontals nearly as broad as long, in contact 
with each other for a little more than half their length (due to an 
injury one is partially fused to frontal) ; frontal concave laterally, 
broadly angular anteriorly and posteriorly, one and one third time® 



A B 


Rg. 2 Leposoina bisecta nov. Univ Haiisas Nat Hist Mus. no 
23801, Typs El General, Costa Rica A. Head doisal 'view B Head 
ventnd 'V lew Actual head width 6 7 mm. (Shghtly diagrammatic ) 

as long as wide; frontoparietals pentagonal, in contact with each 
other for half their length; interparietal larger than the parietals 
and separating them. Scales following the panetals and inter- 
parietal not or but little differentiated from other neck scales; four 
supraoculars. All dorsal head scales with either two, three or four 
heavy ridges or keels. 

Nostril pierced in a large nasal, which has a slight groove above 
nostril, suggesting a suture; five scales in combined subocular-pre- 
ocular series, including “loreal”; four superciliaries; two or three 
small postoculars not distinguished from other temporal scales; 




Taylor; New Teiid Lizveds 


277 


Icner ej'ehd with a tianspaient dibk dnided into two puita, seven 
upper labials in following ascending order of size: 6, 1, 5 4 3. 2, 7; 
five lowei labial's, a laige azygous po'stmental followed by twro pans 
of ehinshields which are in contact mesially and border the labials 
either entirely or partially tsecond pair) ; a third pair much smaller, 
separated from the labials by two or three scales, and from each 
eath other by a slender elongate scale; each of the third pair fol- 
lowed by three scale®, these separated by two or three smaller 
scales There follows a row of veiy small keeled scales that ex- 
tends to the veiy large auricular opening Seven row® of tempoial 
scale®; postauncular scales pyramidal or subconical No tr^cf of a 
gular collar. 

Scales of doraum large, imbiicate, heatily keeled, each terminat- 
ing posteriorly in a small spine, forming somewhat irregular tran®- 
verse series and regular oblique senes ; 26 scales in row about middle 
of body ; 32 scales from occiput to posterior level of thighs ; 35 row® 
from ehinshields to preanal pore-scales; four contiguous preanal 
pore-scale® immediately preceding preanal scales Scales of biea®t 
and abdomen arranged in regular transverse series in six longitu- 
dmal row ®, all keeled strongly, the keel tennmating m a spine po«- 
teriorly. These scales differ from gular series in hatdng their sides 
more nearly parallel Five preanal scales border the vent, arranged 
as follows, a small median preceded by a larger triangular scale; 
these two bordered laterally by two elongate widened scales, nar- 
row-ed at each end; outermost scales small. Femoral pores 7-7, 
reaching to the continuous preanal pore series of four t2-2). 

Limbs pentadactyl, all clawed, inner finger and toe reduced; 
scales on upper surfaces of arm more or less regular, keeled; tho®e 
on under surface smaller, some tetrahedral with keels reduced; 
'•cales about arm insertion small, more or less tubercular; scales 
on front and dorsal surface of legs irregular in size, more or less 
similar in shape; scales on posterior thigh granular with a patch of 
slightly larger scales; scales in groin, and about leg insertion, 
smaller. 

Tail, regenerated for the most part, somewhat compressed, bear- 
ing a more or less distinct lateral groove; scales on regenerated 
part of tail similar to those of original tail. 

Auricular opening very large, nearly equal to eye opening. 

Tongue covered with scales; no suggestion of lingual plicae or 
chevrons. 

Color: Dark indefinite brown, the scales with minute black flecks 
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or punctations; a light, tan, dorsolateral line from middle of neck 
to some distance on tail, distinct anteriorly, less distinct in middle 
of body, forming a series of light dots on tail; sides of neck and 
body darker; head blackish on top and sides; venter light, immacu- 
late, save for a few flecks under tail; regenerated part of tail darker 
above and below; white spots on upper and lower labials alternate 
with similar dark areas ; a few cream spots on side of neck. Scales 
or lamellae under feet and toes blackish. 

Measurements {in mm.): Snout to vent, 34.5; snout to arm, 
13.2; axilla to groin, 17.3; tail (regenerated), 43; arm, 10.2; leg, 
13; head width, 6.7; head to auricular opening, 8; head length, 10. 

Relationships: 1 am associating this species with the genus Lepo- 
soma despite the fact that the frontonasal is paired. On the basis 
of this character it does not appear to be closely related to other 
members of the genus. 

Remarks: Burt and Burt (1931) give meagre data on two speci- 
mens of a Leposoma from Suretka, Costa Rica (M. C. Z. nos. 18916- 
18917), which they refer to the species Leposoma dispar Peters. 
They record certain differences that obtain between the specimens 
and the t 5 *pe of dispar, and it is not impossible that their specimens 
warrant description under a different name. As far as data is avail- 
able, the specimens mentioned differ from the type here described 
as follows: 


Spbctmens 
SVBKTEA, COST^ RlCA. 

1. Head shields roughened poster- 
iorly. 

2. Twenty -seven to twenty -eight 
scales from occiput to base of tail. 

3. Nineteen to twenty scales about 
middle of body. 

4. Thirty to thirty-two scales from 
chinshields to anals. 


Type Specimen of L. binecta 
El Geneiul, Costa Ricsa 

1. All head shields with one to three 
strong keels. 

2. Thirty-two scales from occiput to 
base of tail. 

3. Twenty-six scales about middle of 
body. 

4. Thirty-five scales from chinshields 
to anals. 


Apparently they agree in having four supraoculars. They differ, 
however, in the character of the frontonasal and there may be other 
unstated differences. 
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New Salamanders from Costa Rica 
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Edw.\ed H. Ta.tlob 

Absteact.— A short re'V’iew of the known species of salamander" of Corta 
Rica is given, and four new species are described. These are MagmdigHn 
nigrescent, Bolitoglossa Tpalustris, Parvimolge rickardi and Oedipinn serpent. 


The known salamander fauna of Costa Rica consists of some 


ten plethodontid species representing several genera. One other 
species, Oedipina collaris, has been reported both in Nicaragua 
(its tjTe locality) and Panamd, and it may be expected in Costa 
Rica if its range is continuous. 

The following species have been taken, or at least reported in 
Costa Rica: 


Pseudoeurycea? picadoi 
?Bolitoglossa platydactyla 
Bolitoglossa lignieolor 
Bolitoglossa striatida 
?Bolitoglossa flaviventris 


ilagnadigha robusta 
iluonadigita subpalmala 
Oedipinn uniform's 
Oedipina alfaroi 
Haptoglossa prctdvnudn 


Cope (1876) reported a specimen of Oedipus morio? "a. partly 
preserved specimen from the eastern slope of the Pico Blanco.” 
This has been referred to the synonymy of Oedipus subpalmatus 
[=Magnadigita suhpalmata] by Dunn (1926). Again Cope (1887) 
lists Oedipus morio and includes with the above reference a report 
of a specimen collected by Zeledon on the “Plateau of Costa Rica.” 

Giinther (1902) reports a species which he designates as Spel- 
erpes mono from the plateau of Cartago (Zeledon collector), and 
seemingly refers to the same material mentioned above. Dunn 
(1926) has referred this reference to the synonymy of what Dunn 
designates as Oedipus morio (corrected by Schmidt, 1933) to Oedi- 
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fus dunni. Since the reference also contains specimens from Mex- 
ico and Guatemala it is not certain whether one may accept the 
species dunni as a part of the Costa Rican fauna or not. 

Bolitoglossa platydactyla (Spelerpeb variegatus) is reported from 
San Carlos, Costa Rica, by Gunther (1902). Dunn (1926) states 
that he has examined this species and that he identifies it as being 
Oedipus platydactyla. He also identifies two British Museum speci- 
mens from ^Medellin, Colombia, a** 0. platydactyla. If they are cor- 
lectly identified the extent of the range (from Eastern San Luis 
Potosl, Mexico, to ]Medellm, Colombia) is greater than that of any 
other Central American salamander. He does suggest the possibility 
that these specimens “may represent an undescribed form.” Cope 
reports the species as Oedipus variegatus from Buenos Ayres in 
southwestern Costa Rica. 

A specimen purporting to be from !Miravalles, Costa Rica, was 
referred by Dimn (1926) to Oedipus salvinii. Schmidt (1936) has 
shown that Dunn has confused Oedipus jlaviventris Schmidt with 
Oedipus sahnnii and places Oedipus salvini Dimn (part) in the 
synonymy of the latter. The Costa Rican specimen agrees with 
flaviventris in ha\ung the venter '“light.” Schmidt does not make 
specific mention of the Costa Rican specimen, but I suspect it should 
be regarded as flaviventris until proved to the contrarj'. The re- 
maining species of the list seem to be unquestionably a part of the 
Costa Rican fauna. 

Pseudoeurycea? picadoi (Stejneger). The type of this species is 
from La Estrella, southeast of Cartage, Costa Rica. Specimens 
have been taken at La Palma, and certain of the type series of sub- 
palmatus are said to be of this ^ecies (Dunn, 1926, p. 380) . 

Bolitoglossa lignicolor (Dunn) has been reported, by’’ Dunn 
(1926), on the basis of a single specimen from Sarapiqui, Costa 
Rica. The type locality is Chiriqui, Panami. 

Bolitoglossa striatvlus (Noble) originally described from Cukra, 
near Blufields, Nicaragua, is known from a specimen from Turri- 
alba, Costa Rica, and two specimens from Surubres, Costa Rica 
(Dunn, 1926). 

Magnadigita robusta (Cope) was originally described from the 
slopes of Volcan Irazfi, Costa Rica. This is a well-known species 
and is the largest salamander species occurring in the country. 

Magnadigita svbpakmatus (Boulenger) was originally described 
from La Palma, Costa Rica. It is a well-established form but there 
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is a strong probability that in the literaturt ^ptciiaLns of other 
species have been referred to it erroneously. 

Oedipina unifonnk fKefersteinl vras oiiginally de’cnbed from 
“Costa Rica.’’ Numerous specimen'! have been rcpoited. Here 
again it seems probable that other '•peeie- have been cun: i-ed U’ith 
it in the literature. 

Oedipus alfaroi Dunn, i*! knotni from the type, from Zent. and 
two specimens from Suretka, Costa Rica 

Haptoglossa pressicauda Cope i® known only from the type, ■Rhich 
is now lost. 

Gunther, in compiling the Reptilia and Batrachia, of the Biolugia 
Centrali-Americana, probably had no more than a dozen specimens 
from Costa Rica. Dunn,* in his ‘‘Plethodontidae,” Im*! about 114 
specimens from Costa Rica in the material available to him in 1026. 
All are placed in the preoccupied genus Otdiput,. Thi^ material was 
distributed as follow*: 

16 robustus 1 hqnkolar 

7 picadoi 5 "trmtuln 

49 subpalmatus 1 aljnroi 

1 fiaiivaitris isalvinii?) 36 uni}oum‘> 

Besides these, Dunn examined the following Costa Rican "peci- 
mens: 1 robustus, 1 subpalmatus and 14 uniformis including the 
type of Opheobatrachus vermicularis Gray in the Biitish Musieum 
of Natural History, and mentions that there were other specimens 
not examined (perhaps some of which may have been from Costa 
Rica). 

In the collection made by the Austrian Biological Expedition of 
1930, reported by TTetstein* three species are reported: subpal- 
maius, 10 specimens; picadoi, 1; uniformis, 1. 

The collections made in the summer of 1947 by Richard C. 
Taylor and myself contain representatives of only four of the known 
species. No specimens of the reported forms Bditoglossa platy- 
dactyla, B. flativentris, Pseudoeurycea? picadoi, Oedipina alfaroi or 
Haptoglossa pressicauda, were fotmd. However, numerous speci- 
mens of the known Magnadigita robusta, Magnadigita subpalmata, 
Bolitoglossa striatula and Oedipina uniformis were taken; several 
others were discovered that are believed to represent undescribed 
species. A part of these are treated in the following pages. 


Sit*. Akad. Wiss. Wien Abt. 1, Bd. 148, Heft. 1, 2, 1W4, pp. 1-89, 9 text figs. 
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Magnadigita nigrescens sp. nov. 

Type: University of Kansas Museum of Natural History no. 
23816, collected at Boquete Camp (on highway between Millville 
and San Isidro El General), Costa Rica, elevation 6,000 ft., Aug. 17, 
19-17, by Edward H. Taylor. 

Diagnosis: Uniformly blackish brown above, slaty black on sides 
and ventral surfaces; hand and foot webbed, the terminal joint of 
truncate digits free of web except that of inner digit; thirteen costal 
grooves ; nostril small ; paravomerine teeth in a single patch, notched 
behind; 11-11 vomerine teeth, arranged partly in two series, be- 
ginning outside level of choanae, the two series separated by twice 
the diameter of choanae; no sublingual fold; maxillary teeth re- 
duced, 7-9. 

Description of the type: Adult 5 ; head broad, the snout bluntly 
rounded, somew’hat truncate; a slight swelling on lip below nostril; 
eye moderate, its diameter longer than snout; posterior part of eye- 
lids fit under a diagonal fold; a strong gular fold on neck with a 
nuchal groove arising from each side, which meets its fellow on the 
middorsal line of the neck; anterior to gular fold, a groove com- 
pletely crosses chin and ascends either side, crossing behind angle 
of mouth and terminating at the postorbital groove; latter arises at 
eye, and extends back but does not reach to nuchal groove ; a small 
lateral groove in front of the nuchal groove which reaches to the 
middorsal line; thirteen costal grooves counting those in axilla and 
groin; adpressed limbs separated by between two and one half to 
three costal folds; fold of the posterior extension of the hyoid ap- 
paratus reaches second costal fold; tail regenerating presumably, a 
basal constriction on tail; walls of cloaca with smooth folds; glan- 
dular area behind insertion of leg not especially distinct. 

Skin generally smooth, but area on snout and interorbital region 
somewhat rough ; venter crossed by very numerous fine striations. 

Limbs rather short, the Yery broad digits united by a web, almost 
palmate, the terminal joint of the digits, other than the inner, sub- 
truncate, with terminal joint free and with a small pad present 
below tip ; between toes the web may be slightly excised. 

Floor of mouth without a free sublingual fold; choanae very 
small, their diameter contained in distance between them about six 
times; paravomerine teeth in a single elongate patch widening grad- 
ually posteriorly and notched behind, anteriorly narrow and, save 
for two or three scattered teeth, widely separated from the vomerine 
teeth; the vomerine series of about eleven teeth begin beyond the 
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outer level of the choanae and curve back, separated from each 
other bj' a distance equal to fnice diameter of choanae: each series 
arranged partially in two rows; mandibular teeth small, 7-9 almo-t 
covered by gums; only a single premaxillarj’ tooth pre-ent: 25 man- 
dibular teeth on each side of jaw. 

The tail (regenerated) is shorter than head and bodj’. with eight- 
teen caudal grooves present ; width of head in head body length. 5.2 
times; length of head to gular fold (lateral) in head body length, 3.9 
times. 

Color: In life nearly uniform slate black above and below; in 
presert'ed state the dorsal color is dark brown, the sides slate black, 
the venter blackish brown; under side of limbs lighter brown; under 
side of hands and feet grayish white; chin lighter brown than body. 

Measurements [in mm.): Total length (tail regenerated), 70; 
snout to arm, 15; snout to end of vent, 46; axilla to groin. 25; arm, 
9.8; leg, 10.1; head width, 8.8; head length to gular fold (lateral), 
11.8; head length to gular fold (median), 11.8. 

Remarks: Only a single specimen of this species was taken. It 
was obtained from within the naturally hollow stalk of a large- 
leafed plant. The entrance had been gained through a hole bored by 
an insect. It was found nearly a meter below the point of entrance 
when the stalk was accidentally split. 

The curious reduction of the maxillary teeth occurs in no other spe- 
cies of the genus that I have examined and I am uncertain as to its 
closest relationship. 

Bolitoglossa •palustris sp. nov. 

Type: University of Kansas Museum of Natural History, no. 
23817, collected at San Isidro el General, August 23, 1947, by Ed- 
ward H. Taylor. 

Diagnosis: A member of the rufescens group, with a short 
broad head; fully webbed or palmate hand and foot; vomerine teeth 
16-18 on strongly elevated ridges, in more than a single series be- 
ginning about level of middle of choanae; choanae large; maxillarj' 
teeth 14-14; pr emaxillar y teeth 4; no free sublingual fold under 
tongue; costal grooves indistinct, probably 13; tail much shorter 
than head and body. 

Description of type: Snout moderately short, truncate, mod- 
erately elevated above the mouth; subnarial swellings small dis- 
tmot; nostril small; canthus rostralis rounded, the loreal region 
sloping abruptly to lip; diameter of eye greater than length of snout, 
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about equal to its distance from middle of tip ; surface of snout on a 
level with interorbital and occipital surfaces; interorbital width, 
equal to twice width of eyelid; upper eyelid not overlapping lower 
behind eye, the ends not fitting in a small groove; no orbitolabial 
groove; a postorbital groove or depression reaching back to a ver- 
tical groove from side of chin which crosses the angle of jaw but 
fails to reach the top of head, nor is it continuous across chin; a very 
well-defined gular fold, but grooves from ends of fold not or scarcely 
traceable on sides of neck, and definitely not reaching to median 
nuchal line; angle of mouth reaching slightly behind level of orbit; 
posterior extension of hyoid element forming a very strong fold 
which reached! back of arm insertion half the length of arm. 

Maxillary teeth 14-14 (possibly two or three more as evidenced 
by breaks in the continuity of the series) ; 4 premaxillary teeth ; vom- 
erine teeth, 16-18; teeth arranged in more than a single irregular 
row beginning at the level of middle of choanae, and curving 
slightly, separated from its fellow b3^ a distance equal to greatest 
diameter of choanae; their diameter contained in distance between 
them, three and one half times; paravomerine teeth in a single sub- 
triangular patch, the length only about a third greater than width, 
not notched behind, separated from the vomerine series by a dis- 
tance greater than half distance between choanae, teeth strong form- 
ing typical chevron-shaped series; some pigment evidence in anterior 
palatal region at side of paravomerine teeth and on floor of mouth 
anterior to tongue. 

Dorsal surface of back rather rough; side and venter smooth; cos- 
tal grooves not very distinct, apparently 13 present; adpressed limbs 
separated by 3^/^ folds; a constriction at base of tail; 25 caudal 
grooves are present ; tail tetragonal in cross section compressed pos- 
teriorty, with a subcaudal groove present; anal folds present on sides 
of cloaca ; small glandular area behind insertion of hind limb, dark 
in color. 

Parvimolge richardi sp. nov. 

Type: R. C. T.* no. 1436 collected at Isla Bonita (American Cin- 
chona Plantation) , Atlantic slope of Volcan Poas at an elevation of 
about 6.500 feet; Aug, 1, 1947, by Richard Clark Taylor, 

Diagnosis: A member of the genus Parvimolge, but differing from 
Parvimolge townsendi in the absence of the series of enlarged dorsal 
glands, but agreeing in the ossification of the skull and the modifi- 
cation of the digits, diminutive body size, moderately enlarged nos- 


Fidd number of Ricbard C. Taylor. 
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tril, presence of maxillary teeth, and absence of an orbito-labial 
groove. 

Snout rather pointed; digit® gro-mi together, tip® of fingers and 
toes pointed; tail not constricted at base: chin vitL an arched 
groove; nostrils enlarged; thirteen costal groove®; five to six costal 
folds between adpressed limbs; paravomerine teeth in a single 
patch, not notched behind; vomerine teeth on strongly elevated 
ridges ; twelve maxillary teeth on each side ; six premaxillaiy’ teeth. 

Description of type: Female; snout bluntly pointed: eye verj* 
large, its horizontal diameter a little more than one and two fifths 
times length of snout; nostril circular, moderately enlarged; inter- 
orbital width about equal to an eyelid; surface of head smooth, the 
openings of skin glands scarcely eAudent save in a curt’ed series on 
forehead, between and partly anterior to eyelids. 

Gular fold with an irregular groove passing up on each side of 
bead and meeting its fellow on the median line; on chin a groove 
arching forward (apparently without a groove at base) ; on each 
side of the base, a groove passes up across the angle of the jaw to 
the dorsal surface of the head, then turns diagonally backward and 
joins its fellow on the mid line somewhat in front of the nuchal 
groove; a dim groove runs from eye back to the nuchal groove on 
side of head; thirteen costal grooves; fold caused by the posterior 
extension of the hyoid cartila^ reaching as far as the third co®tal 
fold; paravomerine teeth form a sin^e elongate patch, widened and 
rounded posteriorly, coming nearly to a point anteriorly, separated 
from vomerine series by a short hiatus; vomerine teeth on two ele- 
vated ridges about eight on a side, narrowly separated mesially; 
maxillary teeth about 12-12 not reaching back as far as the middle 
of eye ; six premaxillary teeth ; about 16-16 mandibular teeth. 

Adpressed limbs separated by six costal folds. Limbs small, weak, 
the hands and feet small; digits grown together rather than 
“webbed.” Third finger proportionately very large, the pointed 
tip extending more than a third of its length beyond other fingers; 
tip of second finger free, while those of the first and fourth are not or 
scarcely free. Foot with the first and fifth toes not free ; first joint 
of the second and fourth with terminal joint free; third toe propor- 
tionally large, the tip extending beyond other toes for nearly one 
third of its length. 

Sides of the cloaca with smooth diagonal folds. 

Color: Above brownish lavender, darker on the head, especially 
on upper eyelids, dorsally growing lighter to the base of the tail; a 
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very indefinite darker lateral line; lower part of sides as light or 
lighter than dorsum ; under side of chin and abdomen light purplish 
with very numerous white or cream flecks; anal region light; tail 
dark with numerous lighter flecks or vermiculations. The small 
glandular spot behind insertion of leg scarcely discernible; white 
flecks below nostril and eye; a white line on tip of snout. 

Measurements: Total length, 49.5; snout to vent, 28; snout to 
foreleg, 7.6; tail, 22; head width, 4.9; length of head to gular fold 
(.ventral), 5; length to gular fold (lateral), 5.85. 

Remarks: This specimen was taken near the base of a stump im- 
der bark in company with specimens of another undescribed species. 

The absence of the enlarged glands on the back show that, while 
generically related, richardi are widely distinct spe- 

cifically. The bluntly pointed snout likewise is a differentiating 
character easily discerned. 

The species is named for Richard Clark Taylor, its discoverer. 

Oedipina serpens sp. nov. 

Type: University of Kansas Museum of Natural History no. 
23815 $ ; collected at Morehead Finca, 5 miles southwest of Tur- 
rialba, Costa Rica, July 21, 1947, by Edward H. Taylor. 

Diagnosis: A very large species of the genus; snout to end of 
vent, 74.5 mm.; tail more than twice head-body length; width of 
head in head body length, 9.08 times; head length to gular fold 
(median), 6.1 times; snout rather elongate, truncate not “sharp”; 
eye small; snout strongly overhanging lower jaw; digits grown to- 
gether, free at tip, and rounded; 8-9 costal folds between adpressed 
limbs. 

Description of the type: Snout rather elongate, truncate, the dor- 
sal surface curling without trace of canthus rostralis; median part 
of snout and interorbital region most elevated; eye very small, its 
diameter contained in snout length twice, or very slightly less; a 
small swelling below nostril on lip; posterior part of eyelids not 
tucked under a diagonal fold; nostrils very small, lunate in shape; 
width of upper eyelid in smallest interorbital distance, three times. 

Gular fold strong, curving forward mesially; from sides of fold a 
nuchal groove runs up on side of neck but fails to meet its fellow on 
the middorsal line; a distinct postorbital groove runs back from the 
eye directed slightly downward, then straight back to beginning of 
nuchal groove; a groove crosses chin in front of the gular fold, 
passes behind angle of mouth and reaches to dorsal surface of occi- 
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put; a short groove about midway between this and the nuchal 
groove laterally terminating at postorbital groove; only a faint sug- 
gestion of an arched groove on chin; no orbitolabial gioove; no 
median dorsal groove; costal grooves nineteen, traceable to midven- 
tral line, and to near middle of back; presumably a (‘on«tr:ctif.n 
at base of tail (tail severed) ; skin very smooth : limbs small, sep- 
arated by nine costal folds when adpressed; arm adpressed reaches 
about two thirds distance to eye; fingers broad, grown together 
rather than “webbed,” tips free trith indistinct pad« below; fir«t 
finger without free tip, rather well developed ; median finger i-ounded 
at tip; the other two fingers slightly narrowed at tip; toes very 
broad, grown together, the tips rounded, terminal joint free on all 
save inner, with small pads below tip^;’a*white glandular spot be- 
hind leg insertion; walls of cloaca with very nu m erous papillae. 
Tail (severed and terminal portion missing) thick at base, tapering 
gradually ; 52 -j- caudal grooves present. 

Paravomerine teeth in two series narrowly separated mesially: 
vomerine teeth in two series, 15-16, which originate much outside 
outer level of choanae, run straight across mouth for greater part of 
their length, then curve back, separated from each other by a dis- 
tance equal to space between four teeth and separated from the 
paravomerine series by only a slightly greater distance. Choanae 
small, their length contained in distance between them about five 
times; three premaxillary teeth piercing gmns; maxillary teeth 
fbout 50-50; mandibular teeth about 55-55; a strong free sublingual 
fold. 

Posterior extension of hyoid reaches to level of arm insertion. 

Color: Dorsal and ventral color, grayish slate (under a lens the 
circular glands are whitish gray, the intervening space black) ; spots 
behind leg insertion bluish white; under surface of limbs somewhat 
brownish with some small whitish flecks; tip of snout with some 
indefinite lighter flecks; subnarial swellings and a minute line on 
edge of upper lip cream; lower eyelid and part of edge of upper 
whitish; medial area on chin brownish with cream flecks; hands and 
feet grayish on palms and soles. 

Measiarements (in mm.): Snout to posterior end of vent. 74.5; 
snout to arm insertion, 20; axilla to groin, 47; arm, 10; leg, 13.2; 
head width, 8.8; head length to gular fold (.medial), 12; head length 
to gular fold (lateral), 15; width of body, 9; width of tail base, 7 ; 
length of tail, 136 (missing part estimated at about 50 mm.). 

Remarks: The specimen was foimd under a log in rather soft mud 
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at the edge of a stream bank. It was especially active and elusive 
and escaped into a pile of large chips from which it was recaptured 
with considerable effort. The tail was broken and part lost, perhaps 
by my stepping on chips under which it was moving. Search was 
made for the lost portion of the tail but it was not found. 

Relationship: The relationship apparently is with Oedipina col- 
laris Stejneger. The following table of contrasting characters show 
the major differences between collcuris and the one here described. 


Oedipina coUaris 

1. Snout sharp. 

2. Head width in head body length, 

7.5 times. 

3. Head length in head body length, 

4.5 times. 

4. Skin granular. 

5. Vomerine teeth about nine. 

6. Vomerine teeth extend straight 
across mouth. 

7. Fingers and toes diort, scarcely 
flattened. 

8 Paravomerine (parasphenoM) 
teeth separated from vomerine 
teeth by half length of latter 
series. 

9. Eleven costal folds between ad- 
pressed limbs. 

10. Last joint of the third and fourth 
toes free of membrane, 

11. Large dark preocular spot and a 
narrow black postocular streak. 


Oedipina serpens 

1. Snout blunt, strongly truncate. 

2. Head width in head body length, 
8.4 times. 

3. Head length in head body length, 
4.9 — 62 times.* 

4. Skin smooth. 

6. Vomerine teeth fifteen. 

6. Vomerine teeth straight for part 
of series then curving back. 

7. Fingers and toes long, strongly 
flattened. 

8. Paravomerine teeth separated 
from vomerine teeth by one-third 
length of one of latter series. 

9. Nine costal folds between ad- 
pressed limbs. 

10. Last jomts of second, third and 
fourth free of membrane. 

11. These markings not present. 


* The 8^sr fold curves strongly forward on middle of throat ; head measured to this point, 
its length is 12 mm., to the side of head the measurement is 15 mm. 
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Studies on Kansas Mosses I 

BY 

R. L McGrbcob, 

Universily of Kansas, Lawrence 

Abstract: Of the total of 167 species and varieties of mosses, which have 
been reported in the literature from Kansas, 7S are considered doubtful and 
indeterminable. This leaves 94 collected by the author or represented by 
specimens in various herbaiia. The present paper reports 51 messes not 
previously listed for Kansas, giving a total of 145 species and varieties for 
which collected specimens exist. These species are listed together with their 
common habitats and the coimties from which they have been collected 
Much field work and taxonomic study is necessary before our knowledge of 
the Kansas moss flora becomes complete 

The study of Kansas bryophytes has been almost totally neglected 
in the past. Except for a brief period of activity between 1884 and 
1894 little has been accomplished. During those years several in- 
dividuals collected and recorded in the literature a considerable 
number of mosses. Their publications indicate the difficulties they 
encountered in identifying and naming these plants. As a result, 
certain of their reported species cannot now be recognized and only 
a few of their specimens can be foimd. Errors made by these writers 
in stating the authority for species increases the doubt as to just 
what species they may have had. 

The most recent paper on Kansas mosses is that of Gier (1949). 
This paper gives a brief review of Kansas bryological work and re- 
ports a few mosses previously unrecorded for the state, but for the 
most part Gier’s list is a compilation from literature. He has re- 
vised the nomenclature and has brought it into agreement with that 
employed by Grout (1928-1940). He brings together previously 
published lists, but he has not added materially to our knowledge 
of Kansas mosses. 


( 291 ) 
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Attempts at locating specimens from early collections of Kansas 
mosses have proved almost futile. A small number of specimens 
were found in the herbarium at Kansas State College, Manhattan, 
and a few were obtained from Prof. Agrelius of Emporia State 
Teachers College, Emporia, Kansas. Gier (1949) found some speci- 
mens in the Chicago Museum of Natural History and lists a few 
other herbaria that contain specimens from Kansas. Grout (1928- 
1940) reported a few specimens, mostty as being in the herbarium 
of the New York Botanical Garden. It is undoubtedly true that 
other specimens exist, but such material is unknown to the author. 

At the beginning of this work it "was apparent that an adequate 
treatment of the Kansas moss flora would require a fresh start at 
collecting and naming. With this in mind the author has collected 
in 82 of the 105 counties in the state. Such collections have, how- 
ever, been made in conjunction with other fleld work and have not 
been made with mosses as the primary item. Thus the several hun- 
dred moss collections which form the basis for this paper do not 
represent a careful survey of the state. 

One reason for the neglect of Kansas bryology may have been 
that the climate of the area would not be expected to favor an ex- 
tensive moss flora. We find that Renauld and Cardot (1892) re- 
ferred to Kansas as “. . . an area being in a region of low rain- 
fall, high temperature, nearly treeless, and that frequent, sudden, 
often severe weather changes occur.” This, while only partly true, 
is still the general opinion in regard to the state. However, the real 
reason lies in the fact that the systematic botanists of the state 
have been fully occupied with higher plants, a study that is yet far 
from being finished. 

It is not difficult to find mosses in the state. The eastern half 
of the state has many limestone and sandstone outcroppings that 
are usually wooded. In such places one can quickly fill a collecting 
bag with specimens. The few remaining prairies, particularly the 
rocky ones in hilly country, yield specimens. Creek banks and other 
waste areas have their own moss flora. In the western half of the 
state, rocky hillsides and rock outcroppings yield fewer species, but 
those present are plentiful. In the same area one finds specimens 
growing on the open plains, on roadside banks, around springs and 
ponds and along partially wooded or unwooded stream banks. 

In the present paper only these mosses for which known speci- 
mens exist will be reported as occurring in the state. All other pub- 
lished records are considered doubtful, since it is impossible to 
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know whether the plants were correctly named. It i« hoped that 
anyone knowing of unreported species or posse'sing specimens will 
bring them to the author's attention. It is also hoped that other 
workers in the state will collect mosses and either report their find- 
ings or send specimens in for determination. Much remains to be 
done with the Kansas moss flora including the listing ol specie.*!, their 
distributions, and with certain species, taxonomic problems that are 
beyond the scope of this paper. 

During the progress of the present work I have drattn freely upon 
others for assistance. Without their help this study would Lave 
been impossible. In this regard I wish to thank Prof. Henry i?. 
Conard of Grinnell, Iowa, for making manj' determinations and of- 
fering information whenever called upon. !!My thanks also are of- 
fered to A. Leroj’’ Andrews. Ithaca, N. Y.; F. C. Gates. Kansa« State 
College, Manhattan ; F. U. G. Agrelius, Kansas State Teachers Col- 
lege, Emporia; T. M. Sperry. Kansas State Teachers College. Pitts- 
burg; S. V. Fraser, Aurora, Kansas; W. W. Holland, Walnut. 
Kansas; W. H. Horr, R. H. Thompson and A. J. Mix of the Uni- 
vemity of Kansas; and to my wife, Dorothy McGregor, for her 
valued assistance in collecting and preparing specimens for study 
and preservation. 

In the following list of species definitely known to occur in the 
state the entries are arranged alphabetically by genera and species 
following the nomenclature of Grout (1940). With each species is 
given the habitat and information as to distribution. Unless other- 
wise indicated all specimens are to be found in the herbarium at the 
University of Kansas. Those specimens to be found in the herbarium 
at Kansas State College, Manhattan, Kansas, are designated by 
(KSC) . Those at Kansas State Teachers College, Pittsburg, Kan- 
sas, by (KSTCP). The rest are designated fully under the entry. 
AmhlystegieUa oonfeivoides (Brid.) Loeske 

On moist limestone rooks. Cherokee Co., McGregor 1942. 

Amblystegium americanum Grout 

On moibt soil near sprmg on rock}', prairie hillside Scott Co., McGr^or 
2159, 2162. 

Amblystegium juratzkanum Schimp. 

On bark of elm and oak trees, fallen logs. Douglas Co., McGregor 2000; 
Washmgton Co., McGregor 2044; Wyandotte Co., M. Reed April 22, 1891 
(KSC). 

Amblystegium serpens (Hedw.) Biy. Eur. 

On rocks and rotten logs. Ellsworth Co., McGregor 1497; Johnson Co., 
McGregor 2339. 
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Amblysteffium vatium (Hedw.) Ldndb. 

On rocks, soil, logs, bark of trees. Atchison Co., McGregor 1799; Brown Co , 
McGregor 1050; Butler Co., McGregor 1244, 2249; Chase Co., McGregor 1814; 
Cherokee Co., McGregor 1942, 2363; Crawford Co., L. J. Gier 721 (KSTCP), 
McGregor 17^, 1751; Douglas Co., McGregor 2279, 2322; Johnson Co., Mc- 
Gregor 2344, 2388; Marshall Co., McGregor 2027; Miami Co., McGregor 1005, 
1039; Morris Co., McGregor 1847; Nemaha Co., McGregor 2007, 2010; Otta^^a 
Co., McGregor 1475; Riley Co., Kellerman May 27, 1887 (KSC) ; Washing- 
ton Co., McGregor 2045; Wilson Co., McGregor 2376; Woodson Co., Mc- 
Gregor 2457; Wyandotte Co., McGregor 2423. 

Amblystegmm varium (Hedw.) Lindb. var. ovatum Grout 

Moist soil below sandstone outcrop. Ottawa Co., McGregor 1322. 
Amblystegmm varium (Hedw.) Lindb. var. parvidum (Aust.) Grout 
Soil at base of tree. Douglas Co., F. U. G. Agrelius, March 1906, 
Anomodon attenuate (Hedw.) Huben. 

Soil, rocks, bark of trees. Bourbon Co, McGregor 1776; Cherokee Co., 
hlcGregor 1637, 1641; Crawford Co., McGregor 2525; Johnson Co., McGregor 
2332, 2333; Wyandotte Co., McGregor 2425. 

Anomodon minor (Beauv.) Lindb. 

Soil, rocks, bark of trees. Atchison Co., McGregor 1801 ; Bourbon Co., Mc- 
Gregor 1776, 2517; Douglas Co., McGregor 2280, 2323, 2446; Jefferson Co., Mc- 
Gregor 1409; Johnson Co., McGregor 2329, 2345; Linn Co., McGregor 1957; 
Lj’on Co., McGregor 1593; Riley Co., Kellerman May, 1884 (KSC); Wyan- 
dotte Co., McGregor 2424. 

Anomodon rostratus Schimp. 

On limestone rocks. Bourbon Co., Bennett Nov. 14, 1892 (KSC), McGregor 
1776; Johnson Co., McGregor 2329; Miami Co., McGregor 2477; Riley Co., 
Kellerman April 5, 1888 (KSC), 

Aphanorhegma serratum (Hook, and Wils.) Sull. 

Moist soil, creek banks. Cherokee Co., McGregor 2559; Decatur Co., Mc- 
Gregor 2104; Douglas Co., McGregor 2463; Leavenworth Co., McGregor 2260; 
Miami Co., McGregor 2471, 

Aschisma kansanum Andrews 

This species was described by Andrews (1915) from material collected by 
E. BfaJl in western Kansas. The exact location is unknown except that it was 
collected on the prairies of western Kansas. The type specimen is in the 
herbarium of the New York Botanical Garden and the Sullivant and James 
herbarium. 

Astomum muhlenhergianum (Sw.) Grout 

Soil, wooded hillside. Jackson Co., McGregor 1973 
Atrichum angustatum (Brid.) Bry. Eur, 

Sandy or rocky soil, roadside banks, woods and thickets. Allen Co., Mc- 
Gregor 1783, 1785; Anderson Go., McGregor 1577, 2497; Atchison Co., Mc- 
Gregor 1804; Chautauqua Co., McGregor 1196; Cherokee Co., McGregor 1020, 
1646, 2354; Cloud Co., Fraser Sept. 13, 1948; Crawford Co., Gier 733 (KSTCP), 
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McGregor 1768, 2527; Douglas Co., McGregor 1045, 1054; Franklin Co., 
Meeker Nov. 21, 1892, Herrick Nov., 1892 (both si ecimens in Cbiraco N^rur^l 
History Museum); Johnson Co., McGregor 1330; Labette Co,, McGr gor 1619; 
Leavenworth Co., McGregor 2269; Miami Co, McGregor 1011; Montgomery 
Co., McGregor 2388; Ottawa Co., McGregor 1472; Pottawatomie Co., Gatps 
17288 (KBC), Kellerman June 22, 1SS8 (KSC), Reed July 7, 1S93 (KSC); 
Riley Co., Kellerman Nov. 5, 1888 (KSC); Saline Co., Hcnrj' 1SS6 /'Chicago 
Natural History Museum); Shawnee Co., McGregor 1229; Wilson Co., Mc- 
Gregor 2380. 

Atnchum macmUlani (Holz.) Frye 

On soil in woods. Crawford Co., W. W. Holland 97 (KSC ) ; Miami Co , 
McGregor 2592. 

Atnchum undulatum (Hedw.) Beauv. 

Sandj- soil in woods. Washington Co., McGregor 2054. 

Atnchum undulatum (Hedw.) Beauv. var. ynmus (Lam. and De Cand ) Web. 
and Mohr. 

Sandy soil below sandstone outcrop. Moist. Washincton Co , McGregor 
2043. 

Atnchum undulatum (Hedw.) Beauv. var. srlwynii (Aust.) Fiy-e 

This variety is included here on the authority of Grout (1928-1940). The 
county in which it was found is unknown to me though Reed (1894) listed 
it from Saline Coimt5\ 

Aulacomnium hcterostichum (Hedw.) Bry. Eur. 

Sandy soil. Oak woods. Woodson Co., hlcGregor 2456. 

Barbvla cruegeri Sond. 

Limestone rocks, clay soil. Dickinson Co., McGregor 1834; Douglas Co., 
McGregor 2321; Nemaha Co., McGregor 2014; Republic Co., McGregor 2085. 

Barhula fallax Hedw. 

Sandy roadside bank. Sumner Co., McGregor 2239. 

Barbula unguiculata Hedw. 

To be found in nearly any type of habitat. Allen Co., McGregor 2510; 
Clark Co., McGregor 2208; Clay Co., McGregor 2072; Cloud Co., McGregor 
2070; Crawford Co., Gier 724 (KSTCP) McGregor 2526; Decatur Co., Mc- 
Gregor 2133; Dickinson Co., McGregor 1841; Finney Co., McGregor 2181; 
Hamilton Co., McGregor 2189; Jewell Co,, McGregor 2090; Kearny Co., 
McGregor 2187; Leavenworth Co., McGregor 2267; Marshall Co., McGregor 
2038; Nemaha Co., McGregor 2015; Osage Co., McGregor 1574; Phillips Co., 
McGregor 2100; Pratt Co., McGregor 2217; Rawlins Co., McGregor 2139; 
Republic Co., McGregor 2086, 2087; Riley Co., Kellerman March 24, 1884 
(KSC); Smith Co., McGregor 2093. 

Bartrarrda pomiformis Hedw. 

On soil in woods, thickets and along stream banks. Chautauqua Co., Mc-^ 
Gregor 1193; Cherokee Co., McGregor 1638, 1952; Douglas Co., McGregor 
1222; Franklin Co., Herrick Nov., 1892 (KSC); Greenwood Co., McGregor 
1911; Jackson Co., McGregor 1976; Linn Co., McGregor 1952. 
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Brachythecium flexicavle Ren. and Card. 

Rocky, sandy soil. Woods and thickets. Cloud Co, Fraser Sept. 13, 1948; 
Crawford Co., McGregor 1764. 

Brachythecium oxycladon (Brid.) Jaeger and Sauerb. 

Rocky, sandj’ soil Woods and thickets. Anderson Co., McGregor 2497; 
Bourbon Co., McGregor 2517; Cloud Co., McGregor 2071, Fraser Sept. 13, 
1948; Crawford Co., McGregor 2527; Ellsworth Co., McGregor, 1496; Leav- 
enworth Co., McGregor 1392; Miami Co., McGregor 1010; Nemaha Co., Mc- 
Gregor 2004; Republic Co., McGregor 2082; Riley Co., Reed Aug. 12, 1891 
(KSC) ; Sumner Co., McGregor 2237; Wilson Co , McGregor, 2372. 

Brachythecium oxycladon (Brid.) Jaeger and Sauerb. var. dentatum (Lesq. 
and James) Grout. 

Sandy soil, rocks, base of trees, creek bank. Cherokee Co., McGregor 
2351; Crawford Co., McGregor 2525; Doniphan Co., McGregor 1808; Marshall 
Co, McGregor 2029; Washington Co., McGregor 2040, 2041. 

Brachythecium salebrosum (Web. and Mohr.) Bry. Eur. 

Sandy soil, rocky wooded hillsides, stream banks. Crawford Co., Gier 728 
(KSTCP); Labette Co., McGregor 1618; Mitchell Co., McGregor 1993; Wyan- 
dotte Co., Reed May 13, 1891 (KSC). 

Bruchia brevifoUa Sull. 

On exposed, dry, sandy soil. Wilson Co., McGregor 1384. 

Bruchia sidlivanti Aust. 

On sandy soil in oak woods. Chautauqua Co., McGregor 1370; Ckawford 
Co., reported by Gier (1949), specimens in herbarium at William Jewell Col- 
lege, Liberty, Missouri. 

Bryum argenteum (L.) Hedw. 

Occurs on a wide range of habitats from soil in swamps, to open places in 
prairie and on rock outcrops. Andei*son Co., Thompson Feb. 2, 1948; Chey- 
enne Co., McGregor 2145; Crawford Co., reported by Gier (1949) ; Doniphan 
Co., McGregor 1966; Douglas Co., McGregor 2454; Kearny Co., McGregor 
2186, 2187; Kingman Co., McGregor 2227; Labette Co., McGregor 1608, 1606; 
Leavenworth Co., McGregor 1387; Lincoln Co., McGregor 1985; Lyon Co., 
Agrelius May 30, 1912, McGregor 1589; Morris Co., McGregor 1^9; Neosho 
Co., Holland 94 (KSC); Ottawa Co., McGregor 1317; Pratt Co., McGregor 
2218; Reno Co., Voth Aug. 22, 1944 (in Herbarium Chicago Museum Natural 
History); Saline Co., McGregor 1485; Washington Co., McGregor 2060, 2062; 
Wabaunsee Co,, McGregor 1856; Wilson Co., reported by L. J. Gier (1949), 
specimen in herbarium William Jewell College, Liberty, Missouri. 

Bryum argenieum (L.) Hedw. var, lanatum (Beauv.) Bry. Eur. 

Rocky hillsides and open places in prairie. Anderson Co., Thompson Feb. 
2, 1948; Clay Co., McGregor 2074; Jefferson Co., McGregor 1412; Kingman 
Co., McGregor 2220. 

Bryum bicohr Dicks. 

On rocks, sandy banks, creek banks, open places in prairie. Chase Co., 
McGregor 1810; Cloud Co., McGregor 2064; Decatur Co., McGregor 2105; 
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Dickinson Co., McGregor 1835; Harper Co., McGregor 2235; Pratt Co., Mc- 
Gregor 2217; Rawlins Co., McGregor 2137, 2139; Reno Co, Voth Aug. 22. 
1944, reported by Gier (1949); Republic Co., McGregor 20S6; Wabaunsee 
Co., McGregor 1855. 

Bryum caespitidwn (L.) Hedw. 

On sandstone and limestone rocks, rocky soil, creek banks, oren places: in 
prairie, sagebrush flats and roadside banks Barber Co.. W. H. Horr 3114; 
Barton Co., McGregor 1304, 1305; Cherokee Co., McGrrgor 1026; Claik Co., 
McGregor 2210; Crawford Co., Holland 92 (KSC) ; Decatur Co. MeGngor 
2103, 2133; Douglas Co., McGregor 1034, 2454; Giant Co., W. H. Horr SCSI; 
Harper Co.. McGregor 2235; Leavenworth Co., McGregor 1391; Lin^’oln Co„ 
McGregor 1984; Lyon Co, McGregor 1590; Marion Co, McGiccr< r 1S17; 
Meade Co, McGregor 2201; Montgomery Co., McGregor 1176; Nemaha Cc., 
McGregor 2003; Phillips Co., McGregor 2099; Pratt Co, McGiegnr 221S; 
Republic Co., McGregor 1326; Washington Co., McGregor 2050, 2060; Wyan- 
dotte Co., Reed May 5, 1S92 (KSC). 

Bryum ciLspidatum (Bry. Eur.) Schimp. 

On limestone and sandstone rocks; on soils in woods, praiiie, stream banks 
and swampy areas. Butler Co., McGregor 2248; Dickinson Co,, McGregor 
1834, 1842; Douglas Co., McGiegor 1041; Marshall Co., McGregor 2034; 
Nemaha Co., McGregor 2006, 2009; Rawlins Co., McGregor 2140; Republic 
Co., McGregor 2084, 2087; Scott Co, McGregor 2177; Wasbincton Co, Mc- 
Gregor 2049. 

Bryum gemmiparum DeNot. 

On moist soil and rocks below a spring. Scott Co., McGregor 2161. 

Bryum pendulum (Hoinsch.) Schimp. 

Sandstone rocks and sandy soil. Ellsworth Co., McGregor 1505, 1508; 
Saline Co., McGregor 1483, 1494. 

Bryum pseudotriquetrum (Hedw.) Schwaegr. 

On logs, sandstone and limestone rocks, soil in woods. CJheiokee Co., Mc- 
Gregor 2362; Ciawford Co., 1765, 1766; Mianu Co., McGregor 1010; Nemaha 
Co., McGregor 2008; Wilson Co., McGregor 2373. 

Campylium chrysophyllum (Brid.) Bryhn. 

On soil in woods, below rock outcrops, roadside banks and occasionally at 
base of grasses in prairie. Atchison Co., McGregor 1802, 1804; Cherokee Co., 
McGregor 1020, 1025, 1644; Clay Co., McGregor 2075; Cloud Co., McGregor 
2068; Crawford Co., Gier 727 (KSTCP); Doniphan Co., McGregor ISOS; 
Douglas Co., McGregor 2301 ; Leavenworth Co., McGregor 1436, 1437 ; Miami 
Co., McGregor 1008, 1011; Republic Co., McGregor 207S, 2081; Riley Co., 
Kellerman May 27, 1887 (KSO; Washington Co., McGregor 2042, 

Campylium chrysophyllum (Brid.) Bryhn var. hrevifoUum (Ren. and Card.) 
Grout. 

On rocky or sandy soil. Cherokee Co., McGregor 1764; EUsworth Co., 
McGregor 1496, 1498; Leavenworth Co., McGregor 1395; Montgomery Co., 
McGregor 1178; Ottawa Co., McGregor 1469; Saline Co,, McGregor 1491. 
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Campylium hispidulum (Biid.) Mitt. 

Tree bark, sandy soil, stream banks. Cherokee Co., McGregor 1021, 1023 
1027, 1643; Ci*awford Co., Gier 723 (KSTCP), McGregor 1752, 1756, 1763; 
Douglas Co., McGregor 1040; Leavenworth Co., McGregor 1398, 1399; Be- 
publie Co., McGregor 20Sla; Rilej- Co, Reed June 30, 1892 (KSC). 

Ceratodon pmpwreus (Hedw.) Brid. 

On sandstone rocks, sandy soil, rocky soil in woods, roadside banks and 
around base of grasses in prairie. Brown Co., McGregor 1049; Clark Co, 
McGregor 2209; Cloud Co., McGregor 2064; Cowley Co., W. H. Horr 3168; 
Crawford Co., McGregor 1767; Douglas Co., Agrelius May 1, 1906; Ellsworth 
Co., McGregor 1510; Leavenworth Co., McGregor 1391, 1394; Lyon Co., Mc- 
Gregor 1590; Nemaha Co., McGregor 2005; Ottawa Co., McGregor 1317; 
Rawlins Co., McGregor 2138; Republic Co., McGregor 1326, 1327; Riley Co, 
Reed Aug. 12, 1891 (KSC); Saline Co., McGregor 1481; Shawnee Co., Mc- 
Gregor 1228; Wyandotte Co., Reed May 5, 1891 (KSC). 

Chamberlainia acuminata (Hedw.) Grout. 

On limestone rocks, tree bark, and soil at base of trees. Anderson Co, 
McGregor 2493; Douglas Co, McGregor 2274; Johnson Co., McGregor 2343; 
Marshall Co., McGregor 2028; Mitchell Co., McGregor 1998; Monis Co., 
McGregor 1846; Pottawatomie Co., Reed Nov. 6, 1892 (KSC); Reno Co., 
McGregor 2225; Republic Co., McGregor 2083. 

CUmadum amencanum Brid. 

Sandstone rocks and soil in oak woods. Elk Co., McGregor 1923; Green- 
wood Co., McGregor 1902. 

Cratonewron fiUcinum (Hedw.) Roth. 

On soil among rushes and sedges in marsh. Atchison Co , McGregor 1017. 

Desmotodon ohtusifolius (Schwaegr.) Jur. 

Predominantly on sandstone rock, rarely on limestone. Occasionally on 
sand5’ alluvial soil. Allen Co., McGregor 1788; Barton Co., McGregor 1391, 
1305; Chase Co., McGregor 1812; Cheyenne Co., McGregor 2145; Crawford 
Co., Holland 90 (Collector’s herbarium); Douglas Co., McGregor 1043; Ells- 
worth Co., McGregor 1511 ; Leavenworth Co., McGregor 1387, 2260; McPher- 
son Co., McGregor 1820; Neosho Co., McGregor 1256; Ottawa Co., Mc- 
Gregor 1317; Rawlins Co., McGregor 2135; Rice Co., McGregor 1831; Saline 
Co., McGregor 1487; Washington Co., McGregor 2058, 2061; Wilson Co., 
McGregor 2381. 

Desmatodon plinthohius SuU. and Lesq. 

On sandstone and limestone rocks and soil near such rocks. Butler Co., 
McGregor 2244a; Chase Co., McGregor 1813; Dickinson Co., McGregor 1839; 
Harper Co., McGregor 2232; Ottawa Co., McGregor 1318. 

Desmatodon porteri James. 

On limestone rocks. Atchison Co., McGregor 1796. 

Dicranella heteromalla (Hedw.) Schimp. 

On soil in woods. Occasionally on rocks. Allen Co., McGregor 1784; 
Crawford Co., McGregor 1761; Douglas Co., McGregor 2302; Elk Co., Me- 
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Gregor 1921; Greenwood Co., NIcGregor 1904; Lea’;^ni^ortL Co., McGregor 
1390, 2266; Montgomery Co., McGregor 2391. 

Dicranella varia (Hedw.) Schimp. 

On rocks, sandy alluvial soil. Allen Co., McGregor 250S: Anderson Co. 
McGregor 2490; Ciawford Co., McGregor 252S; Dough*! Co, McGrtgor 2306; 
Leavenworth Co., McGregor 2263; Washington Co., McGregor 2052. 

Dicranum condensatum Hedw. 

Sandy soil in oak woods. Chautauqua Co., McGregor 1201; Elk Co., Mc- 
Gregor 1918; ^lontgomery Co., McGregor 1173. 

Dicranum scoparium Hedw. 

Moist soil in woods. Chautauqua Co.. McGregor 1201 ; Cherokee Co,, ]Mc- 
Gregor 1018, 1944; Doniphan Co., McGregor 1971; Jacksun Co., McGregor 
1980; Leavenworth Co, McGregor 1390, 1432, 2259, 2261; Linn Co., Mc- 
Gregor 1953; Montgomery Co., McGregor 1173. 

Didymodoh rigidulus Hedw. 

On locky fcoil. Logan Co, McGregor 2156. 

Didymorion tophaceus (Brid.) Jur. 

On soil near a spring in prairie. Scott Co., McGregor 2158, 2100. 
Didymodon trifarius (Hedw.) Brid. 

This species is incuded here on the authority of Gier (1949) and a personal 
letter from Prof. Gier. He found a specimen of this species in the Chicago 
Natural Histoiy Museum collected by W. R, Mason in April, 1912. The locality 
was not given on the label except for the name of the state. 

Ditrichum pallidum (Hedw.) Hampe. 

Moist soil in woods. Occasionally found among rocks in prairies of central 
Kansas. Anderson Co., McGregor 1578; Chautauqua Co., McGregor 1190; 
Cherokee Co., McGregor 1029, 1031; Crawford Co,, Holland 91 tKSC); 
Douglas Co., McGregor 1045; Franklin Co., McGregor 1341; Labette Co., 
McGregor 1606; Leavenworth Co., McGregor 1437; Lincoln Co., McGregor 
1982; Miami Co., McGregor 1008; Ottawa Co., McGregor 1324; Wilson Co., 
McGregor 1385, 2380, ^IcClung May 9, 1891 (KSC) ; Woodson Co., McGregor 
1253. 

Drepanocladus adimcua (Hedw.) Wamst. var. kneiffi (Bry. Eur.) Wamst. 

On soil. Crawford Co., Gier 725 (KSTCP). 

Drepanocladus adimcus (Hedw.) Wamst. var, polycarpus (Bland.) Wamst. 

Very moist sandy soil. Mitchell Co., McGregor 1997; Trego Co., Heed July 
S, 1893 (KSC). 

Drummondia prorepens (Hedw.) Jennings. 

On tree bark and limestone rocks. Cherokee Co., McGregor 1649, 1931. 
Entodon cladorrhizans (Hedw.) C. Muell* 

On limestone rocks. Johnson Co., McGregor 2332. 

Entodon compresstts (Hedw.) C. Mueli. 

On logs, bark of trees and moist soil. Bourbon Co., McGregor 2518; Butler 
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Co., McGregor 2250; Douglas Co., McGregor 2309, 2318; Johnson Co., Mc- 
Gregor 2335, 2337; Marshall Co., McGregor 2025; Morris Co., McGregor 1845; 
Nemaha Co., McGregor 2021; Ottawa Co., McGregor 1475; Washington Co., 
McGregor 2053. 

Entodon seductnx (Hedw.) C. Muell. 

On limestone and sandstone rocks, fallen logs, base of trees and moist soil 
in woods. Allen Co., McGregor 1786, 2505; Anderson Co., McGregor 1964, 
2492; Bourbon Co., McGregor 1769; Chautauqua Co., McGregor 1199; Cher- 
okee Co., McGregor 1941; Crawford Co., Holland 95 (KSC), Gier 718 
(KSTCP), McGregor 1762; Douglas Co., Agrelius Nov. 3, 1906 and Apnl 
28, 1906, Thompson March 14, 1948, McGregor 1055, 2278, 2281; Jefferson 
Co., McGregor 1411; Labette Co., McGregor 1621; Leavenworth Co, Mc- 
Gregor 1393, 2258, 2265; Lincoln Co., McGregor 1986; Linn Co., McGregor 1955; 
Miami Co., McGregor 1053, 2476; Saline Co., McGregor 1490; Wilson Co., 
McGregor ^75. 

Eiicladium verticillatum (Brid.) Bry. Eur. 

Very moist limestone rocks. Cherokee Co., McGregor 1625. 

Earhynchium hians (Hedw.) Jaeger and Sauerb. 

On rocks, logs, soil and bark of trees. Cherokee Co., McGregor 1025, 1632; 
Dickinson Co., McGregor 1840; Douglas Co., McGregor 2317; Johnson Co, 
McGregor 2336; Leavenworth Co., McGregor 1395, 1398; Miami Co., Mc- 
Gregor 1013; Nemaha Co., McGregor 2012; Shawnee Co., L. D. Voile Oct. 1, 
1948; Wabaunsee Co., McGregor 1854; Wyandotte Co., Reed May 1, 1891 
(KSC). 

Eurhynchiwn serrulatumr (Hedw.) Kindb. 

Moist soil in woods. On logs and bark of trees. Cherokee Co., McGregor 
1021; Crawford Co., Gier 722 (KSTCP), McGregor 1755, 1758; Douglas Co., 
Agrelius March, 1906, McGregor 1048, 2277, 2304; Johnson Co., McGregor 2343; 
Wyandotte Co., McGregor 2422, 2424. 

Fabronia wrightii Sull. 

Bark of elm trees. Crawford Co., McGregor 1759; Dickinson Co., Mc- 
Gregor 1843; Douglas Co., McGregor 2281; Harvey Co., McGregor 2253; 
Marshall Co., McGregor 2022. 

Fissideris busMi Card, and Then. 

On soil in rocky wooded hillside. Anderson Co., McGregor 2495. 

FissideTis cristatus Wils. 

Moist limestone rocks. Cherokee Co., McGregor 1635. 

Ftssidens crisiatus Wils. var. lowioTiensza (Ren. and Card.) Grout. 

Moist sandy soil in oak woods. Greenwood Co., McGregor 1903. 
Fimdens jtdianvs (Mont.) Scbimp. 

Attached to rocks, stidos and other submerged objects in clear, slow-mov- 
ing streams. Cherokee Co,, McGregor 2361 ; Woodson Co., McGregor 2459. 

Fissidens minvlvlus Sull. 

Moist sandstone and limestone rocks. Also moist sandy banks. Atchison 
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Co., McGregor 1799; Cherokee Co., McGregor 1943; Co , ilcGregor 

1515; Leavenworth Co., McGregor 2254; Republic Co. McGirgor 20S0; Wil- 
son Co.. McGregor 2376, 2384. 

Fissidens ohtvsifolms Wils. 

Moist sandstone and limestone rocks. Chase Co, McGregor 1S12; Leaven- 
worth Co., McGregor 1579, 2260, 2264; Washington Co.. McGrrgor 2056, 205S. 

Fissidens ohtusiiolius Wils. var. kansanus Ren. and Card. 

This variety was described by Renanld and Cardot aS90' from ma*erial 
sent them by Dr. Joseph Henrj' of Salina, Kansa*? This fact was mentioned 
by Grout (1928-1940). I have not checked on the location of the tj’pe her- 
bal mm specimens. The typo locality is Saline County. 

Fissidens subbasHaris Hedw. 

On moist limestone rocks. Cherokee Co., McGregor 1941; Douglas Co., 
McGregor 2307; Johnson Co, McGreeor 2340. 

Fissidens taxifolius Hedw. 

This species was reported from Crawford County Kansas State Paik by 
Gier (1940, 1949). I have seen a packet of his material on file in the her- 
barium of Kansas State Teachers College, Pittsburg, Kansas. 

Fontinalis missourica Card, 

Gier (1949) and in personal correspondence with me says there is a packet 
of this species in the herbarium of the Chicago Museum of Natural History. 
The specimen was collected by E, Hall in 1870. According to Gier (1949) the 
locality was given as "headwaters of the Neosho River.’’ This would seem to 
place the actual location of the collection to the northwest of Greenwood 
Countj’. Gier (1949) mentioned Greenwood County as a possible location. 

Funaria calvescens Schwaegr. 

Sandy soil. Wilson Co,, McGregor 1276. 

Furvaria flavicans Mx, 

Moist soil in woods. Chautauqua Co., McGregor 1191 ; Douglas Co.. Mc- 
Gregor 1033; Jefferson Co., McGregor 1414; Johnson Co., McGregor 1333; 
Woodson Co., McGregor 1252, 

Funaria hygrometrica Hedw. 

Open places in woods especially recently burned over areas, roadside banks, 
creek banks and abandoned fields. Also open places in prairie. Brown Co.. 
McGregor 1049; Cherokee Co., McGregor 1022; Crawford Co., Gier 729 
(KSTCP), Holland 99 (KSC), McGregor 1832; Douglas Co., McGregor 1044, 
1421; Dickinson Co., McGregor 1837; Ellsworth Co., McGregor 1507; Finney 
Co., McGregor 2182; Hamilton Co,, McGregor 2189; Labette Co., McGrrgor 
1609, 1610; Lyon Co., Agrelius June 29, 1912; McPherson Co., McGregor 1821 ; 
Morris Co., McGregor 1849; Gttawa Co., McGregor 1323, 1324; Pottawatomie 
Co., Reed July 7, 1893 (KSC); Rice Co., McGregor 1824, 1832; Riley Co., 
Norton 1893 (KSC); Saline Co., McGregor 1493; Washington Co., McGregor 
2056; Woodson Co., McGregor 1793; Wyandotte Co., Retd April and May 
1891 (KSC). 



802 


The Unh’ersity Sciexce Bulletin 


Grimmia alpicola Hedw. 

On limestone rocks. Bourbon Co., McGregor 1770. 

Grimmia apocarpa Hedw. 

On dry exposed limestone and sandstone rocks. Anderson Co., Thompson 
Feb. 2, 1948; Chautauqua Co., McGregor 1194; Clark Co., McGregor 2210; 
Cowley Co., McGregor 2241; Lyon Co., McGregor 1594; Marshall Co., Mc- 
Gregor 2026; Mitchell Co., McGregor 1996; Scott Co., McGregor 2176; 
Wyandotte Co., Reed July 24, 1893 (KSC). 

Grimmia laevigata (Biid.) Brid. 

Dry exposed sandstone rocks. Chautauqua Co., McGregor 1192, 1197; 
Douglas Co., McGregor 2314; Saline Co., McGregor 1492; Wilson Co., Mc- 
Gregor 2371. 

Grimmia plagiopodia Hedw. 

Dry rocks. Rice Co., McGregor 1826. 

Grimmia ravi Aust. 

Found abundantly on a rock outcrop in western ICansas known commonly 
as the mortar beds. Clark Co., McGregor 2207; Decatur Co., McGregor 2132; 
Kearny Co., McGregor 2185; Logan Co., McGregor 2152, 2155; Meade Co., 
McGregor 2206; Rawlins Co., McGregor 2134; Scott Co., McGregor 2175. 

Gymnostomum recurvirostrum Hedw, 

On moist, rocky soil in woods. Cherokee Co., McGregor 2366. 

Hedmgia ciliata Hedw. 

On sandy soil and sandstone rocks. Allen Co., McGregor 1782; Chautauqua 
Co., McGregor 1198; Doniphan Co., McGregor 1968; Douglas Co., McGregor 
2315; Greenwood Co., McGregor 1910; Wilson Co., McGregor 2374, 2378. 

Eomomallium adnatum (Hedw.) Broth. 

Limestone and sandstone rocks. Tree bark. On soil in woods and roadside 
banks. Allen Co., McGregor 1790; Bourbon Co., McGregor 2520; Cherokee 
Co., McGregor 1019, 1636; Crawford Co,, HoDand 89 (KSC); Johnson Co., 
McGregor 2345, 2346; Labette Co., McGregor 1605, 1611; Lincoln Co., Mc- 
Gregor 1983; Montgomery Co., McGregor 1174; Morris Co., McGregor 1851; 
Wilson Co., McGregor 1383. 

Hyffroamhlystegium irrigmim (Wils.) Loeske. 

On logs, base of trees, sandstone and limestone rocks, moist soil in woods. 
Allen Co., McGregor 1791; Anderson Co., McGregor 1962; Cherokee Co., Mc- 
Gregor 1030, 1926, 1929; Doniphan Co., McGregor 1970; Douglas Co., Agre- 
lius Feb. 22, 1906, McGregor 1036, 1422, 1630, 2276; Ellsworth Co., McGr^or 
1609; Leavenworth Co., McGregor 1392, 1434; Miami Co., McGregor 1012, 
1929; Rice Co., McGregor 1829; Riley Co., Swingle May 18^ (KSC), Keller- 
man May 6, 1887 (KSC); Saline Co., McGregor 1495; Scott Co., McGregor 
2163, 2164; Wilson Co., McGregor 2384; Woodson Co., McGregor 1250; Wyan- 
dotte Co,, McGregor 2429. 

Hygroamblystegium orthocladon (Beauv.) Grout. 

On sandstone rock and calcareous soil. Leavenworth Co., McGregor 1386; 
Morris Co., McGregor 1848. 
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Hyjmum curvifoliuni Hedw. 

On soil, wooded hillside. Jackson Co., McGregor 1979. 

Hypnum paticntiae Lindb. 

Limestone rocks and soil in woods. Cherokee Co., ^IcGregor 1626, 2263. 
2364; Jackson Co., McGregor 1978. 

Lrptobryum pyrijorme (Hedw.) Schimp. 

On sandstone and limestone rocks. McPherson Co, McGregor 1S21; Xe- 
maha Co., McGregor 2002; Pottawatomie Co., Reed July 7. 1S93 (KSC;. 

Leptodictyum riparium (Hedw.) Warnst. 

Rotten logs, moist soil in woods, base of cattails and sedges in swamps. 
Atchison Co., McGregor 1016; Brown Co., McGregor 1051; Cherokee Co., 
McGregor 1631; Crawford Co., Gier 726 (KSTCP); Douglas Co., McGregor 
2308; Ellsworth Co., McGregor 1310; Jefferson Co., McGregor 1417; Meade 
Co., McGregor 1302; Miami Co., McGregor 1039, 2479. 

Leptodictyum trichopodium (Schultz) Warnst. 

Moist soil especially in seepy areas or swamps. Atchison Co. McGregor 
1015; Douglas Co., McGregor 1034, 2278; Ellsworth Co., McGngor 1507; 
Leavenworth Co., McGregor 1393; Meade Co., McGregor 1302. 2198, W. H. 
Horr 3110; Ottawa Co., McGregor 1325, 1473; Rice Co.. iMcGiegor 1S27; 
Saline Co., McGregor 1482, 1489; Woodson Co., McGregor 2457. 

Leptodictyum trichopodium (Schultz) Warnst. var. kochU (Bty. Eur.) Broth. 

On moist sandy soil. Dickinson Co., McGregor IS^; Douglas Co., Mc- 
Gregor 1224. 

Leskea gradlescens Hedw. 

Bark of trees, rotten logs, rarely on soil in woods. Allen Co., McGregor 
2509; Anderson Co.. McGregor 2493; Bourbon Co., McGregor 1771; Butler 
Co., McGregor 2250; Cherokee Co., McGregor 1634, 1039; Cloud Co., Mc- 
Gregor 2063, 2066; Coffe5" Co., McCiregor 1599; Comanche Co., W, H. Horr 
3116; Crawford Co., Gier 719 (KSTCP); Dickinson Co., McGregor 1833; 
Douglas Co., McGregor 2309; Franklin Co., McGregor 1575; Harvey Co., 
McGregor 2252; Jefferson Co., McGregor 1410; Jewell Co., McGregor 20SS; 
Johnson Co., McGregor 2331; Leavenworth Co., McGregor 13SS: Linn Co., 
McGregor 1958; Lyon Co., McGregor 1595; Marion Co., McGregor 1816; 
Marshall Co., McGregor 2024; McPherson Co., McGregor ISIS; Miami Co., 
McGregor 2465; Morris Co., McGregor 1S5Q; Xemaha Co., McGregor 2010; 
Osage Co., McGregor 1571; Reno Co., McGregor 2224; Republic Co., Mc- 
Gregor 2077; Sumner Co., McGregor 2238; Washington Co., McGregor 2059; 
Wabaunsee Co., McGregor 1852; Wj’'andotte Co., Reed April 2, 1891 (KSC), 
McGregor 2424. 

Leskea ohscura Hedw. 

On bark of elms, oahs and logs. Allen Co., McGregor 2509; Atchison Co., 
McGregor 1799; Coffey Co., McGregor 1600; Crawford Co., McGregor 1757; 
Douglas Co., McGregor 1224, Agrelius, May 1, 1906; Geaiy Co., P. C. Gates 
18890 (KSC); Labette Co., McGregor 1613; Lincoln Co., McGregor 1989; 
Miami Co., McGregor 1006; Mitchell Co., McGregor 1990; Nemaha Co., 
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McGregor 2005; Pottawatomie Co, Reed Nov. 6, 1891 (KSC), Reed Nov. 26. 
1892 (KSC). 

Leucohryum albidum (Brid.) Lindb. 

On sandj" soil, oak woods. Chautauqua Co., McGregor 1201. 

Leucohryum glaucum (Hedw.) Schimp. 

On sandy soil, oak woods. Anderson Co., McGregor 2496; Cherokee Co., 
McGregor 1647; Crawford Co., McGregor 2524; Elk Co., McGregor 1922; 
Greenwood Co., McGregor 1906; Jackson Co., McGregor 1974; Montgomery 
Co., McGregor 2387. 

Leucodon hrachypus Brid. 

Credited to Kansas by Grout (1928-1940). I do not know location of 
specimen or locality from which collected. 

Leucodon jvlaceous (Hedw.) SuU. 

Moist limestone rocks. Anderson Co., McGregor 2498; Allen Co., Mc- 
Gregor 2506; Cherokee Co , McGregor 1653. 

Lindhergia brachyptera (Mitt.) Kindb. var. austinii (Sull.) Grout. 

This variety is reported from Kansas by Grout (1928-1940). I do not 
know locality from which collected or location of specimen. Reed (1894) 
reported it from Saline County. 

Mnium affine Bland. 

Moist clay creek bank. Douglas Co., McGregor 2305. 

Mnium cuspidatum Hedw. 

On sandstone and limestone rocks, soil m woods, creek banks, fields, base 
of trees and tree bark. Allen Co., McGregor 1787; Anderson Co., McGregor 
1577; Atchison Co., McGregor 1804, 1797; BoiirtK)n Co., McGregor 1773; 
Chautauqua Co., McGregor 1200; Cherokee Co., McGregor 1028, 1650; Craw- 
ford Co., Holland 87 (KSC), Gier 734 (KSTCP), McGregor 1752; Douglas 
Co., McGregor 1047, Agrelius May 1, 1910, Thompson March 14, 1948; Ells- 
worth Co,, McGregor 1503; Jefferson Co., McGregor 1416, 1418; Johnson Co., 
McGregor 1332, 2344; Labette Co,, McGregor 1617; Leavenworth Co., Mc- 
Gregor 1396; Lincoln Co., McGregor 1981; McPherson Co., McGregor 1823; 
Miami Co., McGregor 1013; Nemaha Co,, McGregor 2011; Ottawa Co., Mc- 
Gregor 1476; Rice Co., McGregor 1827; Riley Co., Kellennan May 25, 1887 
(KSC), Jones May 18, 1892 (KSC); Saline Co., McGregor 1486; Shawnee 
Co., McGregor 1227, L. D. Voile Oct. 1, 1948; Washington Co., McGregor 
2039; Wabaunsee Co., McGregor 1853; Woodson Co., McGregor 1251; Wyan- 
dotte Co., McGregor 2426. 

Orthotrichum diaphanum Brid. 

Bark of elm trees. Reno Co., McGregor 2223. 

Orthotrichum pumHum Dicks. 

Bark of elm, hackberry and oak, Cherokee Co., McGregor 1021, 1627, 1634; 
Cloud Co., McGregor 2069; Crawford Co., McGregor 1754, 1759; Dickinson 
Co., McGregor 1844; Doniphan Co., McGiegor 1967; Douglas Co., McGregor 
2621; Marshall Co., McGregor 2023; Washington Co., McGregor 2059. 
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Orthotrichum j>usdlum Mitt. 

Bark of elm and oak. Cherokee Co., McGregor 1627; Labette Co.. Mc- 
Gregor 1607; Reno Co, Voth Aug. 1044, specimen in herbarium at Chicago 
Natural History' Museum according to Gier (1949). 

Orthotrichum sordidum Lesq. and James. 

Tree bark Crawford Co., Holland 93 (KBC) 

Orthotrichum strangulatum Schwaegr. 

On limestone and sandstone rocks. Cherokee Co., McGregor 1640; Mitchell 
Co., McGregor 1994; Riley Co., Kellerman May 4, 1884 (KSC). 

Phascum cuspidatum Hedw. var. americanum Ren. and Card. 

On sandy soil, oak woods. Shawnee Co., McGregor 1230. 

Philonotis glaucescens (Homsch.) Pans. 

This species reported by Grout (1928-1940). I do not know location of 
specimen or locality from which collected. 

Philonotis gracillima Angstr. 

This species was reported by Grout (1928-1940). I do not know location 
of specimen or locality from which collected. 

Philonotis marchica (Willd) Brid. 

Moist sandy soil in woods. Cherokee Co , McGregor 2365; Montgomery 
Co., McGregor 2388. 

Physcomitrium hookeri Hampe. 

On moist soil, edge of swamp. Meade Co., McGregor 1313. 

Physcomitrium kellermani E. G. Britton. 

Sandy soil, creek banks and open places in prairie. Cowley Co., McGregor 
2243; Douglas Co,, McGregor 1223; Kingman Co., McGregor 2228; Norton 
Co., McGregor 2101; Riley Co., Kellerman 1889 (this is the type specimen 
on file in herb. N. Y. Botanical Garden) ; Rook Co., McGregor 2096. 

Physcomitrium turhinatum (Mx.) Brid. 

Moist sandy soil, creek banks, seepy or swampy areas, moist fields Chau- 
tauqua Co., McGregor 1371; (Dtawford Co., Holland 88, 101 (KSC), Gier 731 
(KSTCP) ; Douglas Co., McGregor 1035, 1042, 1423, Agreliiis Apnl 20, 1906; 
Ellsworth Co., McGregor 1504, 1506; Franklin Co., McGregor 1340; Jefferson 
Co., McGregor 1414; Johnson Co., McGregor 1331; Labette Co., Mc(jregor 
1615; Leavenworth Co., McGregor 1615; Lincoln Co., McGregor 1987; Mitchell 
Co., McGregor 1991; Osage Co,, McGregor, 1573; Ottawa Co., McGregor 1470, 
Saline Co., McGregor 1484, 1489; Sedgwick Co.. Carleton 131 (KSC); Wyan- 
dotte Co., Reed May 5, 1891 (KSC), McGregor 1443. 

Plagiothecium dej^natum (Sull.) Grout. 

Moist soil, wooded hillside. Wyandotte Co., McGregor 2421. 

plagiothecium geophilum (Aust.) Grout. 

Bark of elm. Atchison Co., McGregor 1800; Miami Co., McGregor 1012; 
Wyandotte Co., McGregor 242^, 2424. 

19^90 
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Platygyriwm repens (Brid.) Bry. Eur. 

Sandstone rocks, logs, tree bark. Bourbon Co., McGregor 1772; Cherokee 
Co., McGregor 1627, 2352; Jackson Co., McGregor 1977; Johnson Co., Mc- 
Gregor 2341; Leavenworth Co., McGregor 2268; Mitchell Co., McGregor 1998; 
Pottawatomie Co., Reed Nov. 6, 1892 (KSC). 

Pleuridium subulatum (Hedw.) Lindb. 

Sandy soil, woods, prairie. Johnson Co., McGregor 1334; Leavenworth Co., 
McGregor 1430; Washington Co., McGregor 2048. 

Pleuridium sullivanti Aust. 

Dry sandy soil in prairie. Woodson Co., McGregor 1249. 

Pogonatum brachyphyllum (Rich.) Beauv. 

Sandy soil in woods. Douglas Co., McGregor 1052; Neosho Co., Thompson 
March 6, 1949; Wilson Co., McGregor 2383; Woodson Co., McGregor 2636. 

Pohlia nutans (Hedw.) Lindb. 

On sandstone rocks, sandy soil in woods. Allen Co., McGregor 1784; 
Cherokee Co., McGregor 1646; Crawford Co., McGregor 1761; Douglas Co., 
Agrelius April 4, 1910; Leavenworth Co., McGregor 1390, 1435, 2261; Miami 
Co., McGregor 1009; Pottawatomie Co., Reed July 7, 1893 (KSC); Wilson 
Co., McGregor 2382. 

Pohlia wchlenbergii (Webr. and Mohr.) Andrews. 

Sandstone rocks, sandy soil, moist soil in woods. Douglas Co., McGregor 
2273; Leavenworth Co., McGregor 2267; Mitchell Co., McGregor 1995; Ottawa 
Co., McGregor 1474; Riley Co., Reed April 7, 1893 (EEC) ; Saline Co., Hancin 
1320 (KSC), McGregor 1482; Washington Co., McGregor 2061; Woodson 
Co., McGregor 2458. 

Polytrichum commune Hedw, 

Sandy soil in oak woods. Elk Co., McGregor 1919; Greenwood Co., Mc- 
Gregor 1905, 1909. 

Polytrichum juniperinum Hedw. 

Rocky or sandy soil in woods. Chautauqua Co., McGregor 1189; Cherokee 
Co., McGregor 1018, 1024; Doniphan Co., McGregor 1969; Elk Co., McGregor 
1914; Leavenworth Co., McGregor 1431; Montgomery Co., McGregor 1172; 
Pottawatomie Co., Reed July 7, 1^ (KSC). 

Polytrichum ohioense Ren. and Card. 

Rocky or sandy soil in woods. Cherokee Co., McGregor 1651; Douglas Co., 
McGregor 1(>14. 

Pterigoneurum subsessile (Brid.) Jur. 

Open places in rocky prairie. Rawlins Co., McGregor 2141. 
Pterigoneurum subsessile (Brid.) Jur. var. kenrici (Rau) Wareham. 

The type material, according to Grout (1928^1940), is in the herbarium of 
the New York Botanical Garden and was collected by Joseph Henry in Saline 
County- 
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Ptychomitrium incurvum (Muhlenb.) SuII. 

On sandstone rocks. Montgomery Co, McGregor 1174, 1179. 

Pylaisia selwynii Kindb. 

Bark of elm trees. Anderson Co., McGregor 1963; Linn Co., McGregor 
1951; Mitchell Co., McGregor 1992; Riley Co., Kelleman May 1884 (KSC), 

Pyramidula tetragona (Brid.) Brid. 

Sandy soil in prairie. Douglas Co., McGregor Nov. 2, 1947. 

Rhodobryum roscum (Bry. Eur.) Limpr. 

On soil in woods. Jackson Co., McGregor 1975. 

Sematopkyllum carolinianum (C. Mull.) E. G. Britton. 

On sandstone rocks. Montgomery Co., McGregor 2390. 

Sphagnum capillaceum (Weiss) Schrank 

Moist sandy soil on bank of small creek. Woodson Co., Thompson Sept. 
1945, McGregor 2647. 

Thelia a^prella Sull. 

Limestone rocks, moist soil, bark of elm. Cherokee Co., McGregor 1945; 
Douglas Co., McGregor 2445; Greenwood Co., E. Hall (in herbarium at Chi- 
cago Museum of Natural Histoiy^ according to a personal letter received from 
L. J, Gier of Liberty, Missouri) ; Johnson Co., McGregor 2331; Linn Co., Mc- 
Gregor 1956. 

Thelia hirtella (Hedw.) Sull. 

On limestone rocks. Allen Co., McGregor 2507; Anderson Co., McGregor 
2494. 

Thelia lescurii Sull. 

On moist limestone rocks. Cherokee Co., McGregor 1652, 1654; Douglas 
Co., Agrelius Nov. 3, 1906. 

Thuidium delicattdum (Hedw.) Mitt. 

Moist limestone rocks, sandy soil, moist soil in woods. Cherokee Co., Mc- 
Gregor 1642; Elk Co., McGregor 1920; Greenwood Co., McGregor 1901. 

Thuidium microphyllum (Hedw.) Best. 

Bark of elm. Cherokee Co., McGregor 1021; Crawford Co., Gier 720 
(KSTCP). 

Thuidium recognitum (Hedw.) Lindb. 

On limestone rocks. Anderson Co., McGregor 1961, 2491; Cherokee Co., 
McGregor 1638; Crawford Co., McGregor 2523; Linn Co., McGregor 194S. 

Thuidium virginianum (Brid.) Lindb. 

On logs and bark of trees, Crawford Co., McGregor 1751; Jefferson Com 
M cGregor 1515; Miami Co., McGr^or 1037. 

Timmia megapoUtana Hedw. 

Sandy soil, open places in prairie. Mitchell Co., McGregor 1999; Riley 
Co., M. A. Carleton (KSC). 
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Tortella kumilis (Hed'w.) Jennings. 

On limestone rocks, moist soil in woods. Bourbon Co., McGregor 1777; 
Cherokee Co., McGregor 1629, 1652; Linn Co., McGregor 1954. 

Tortula pagorum (Milde) De Not 

Bark of elm trees Cherokee Co., McGregor 1021; Dougla*? Co., Mc- 
Gregor 2655; Wilson Co., L. J. Gier, reported by Gier (1949), specimen m 
herbarium at William Jewell College, Liberty, Missouri. 

Weisia viriduLa Hedw. 

This is apparently one of the most common mosses in the state. I have 
found it in nearly every habitat I have visited. Barber Co., W. H. Horr 3115; 
Butler Co., McGregor 2245; Chase Co., McGregor 1811, 1815; Chautauqua 
Co., McGregor 1195; Cherokee Co., McGregor 1026, 1032, 1648; Clark Co., 
McGregor 2208; Clay Co., McGregor 2073; Cloud Co., McGregor 2067; Cow- 
ley Co., McGregor 2243, W. H. Horr 3167; Crawford Co., Holland 100 (BBC), 
Gier 730 (KSTCP) ; Douglas Co., McGregor 1164, Thompson March 14, 1948; 
Ford Co., McGregor 2211; Geaiy* Co., F. C. Gates 18666 (KSC); Jewell Co., 
McGregor 2069; Johnson Co., McGregor 1334; Kingman Co., McGregor 2219, 
2220; Kjowa Co., McGregor 2212; Leavenworth Co., McGregor 2260, 2262; 
Lincoln Co., McGregor 1988; Meade Co., McGregor 2203; Montgomeiy" Co., 
McGregor 1175, 2396; Nemaha Co., McGregor 2020; Ottawa Co, F. C. Gates 
19086 (KSC), McGregor 1317, 1319; Phillips Co., McGregor 2097; Pratt 
Co., McGregor 2218; Rawlins Co., McGregor 2135; Reno Co., McGregor 
2222; Republic Co., McGregor 2086; Saline Co., McGregor 1488; Scott Co., 
McGregor 2163, 2174; Shawnee Co., McGregor 1230; Smith Co., McGregor 
2093; Sunmer Co., McGregor 2239; Washington Co., McGregor 2047; Wilson 
Co., McGregor 1277. 

EXCLUDED LIST 

The following is a list of mosses which have been reported for the state 
but which I am listing as excluded species. Unless otherwise indicated each 
is excluded because of a lack of specimen evidence. Others are excluded for 
reason given with the entrj\ If anyone knows of specimen evidence for any 
of the following species I would appreciate receiving such information. Many 
of them undoubtedly are present in Kansas. 

Amhlt/stegieUa subtilis (Hedw.) Loeske. 

Arnblystegium cariosum (SuU.) This name does not occur in Grout's Moss 
Flora of North America. The authority for the name is also in doubt. I 
have found no one who has ever heard of this name. 

Amblyategium compact um (C. M.) Aust. 

Arnblystegium radicale Bry, Eur, It is doubtful as to what this might have 
been. It was mentioned in an early paper by Smyth but he omitted it in 
his paper of 1911. Probably it was A. varium, 

Archidium hallii Aust. 

Astomum crispum Hampe. Grout (1928-1940) says this plant does not occur 
in North America. Entry might have been Astomum mvhlenbergianum 
(Sw.) Grout. 
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Barbula convoluta Hedw. 

Brachytkecium acutum (Mitt) Sull. 

Brnchythec^um flagellare (Hedw.) Jennings. 

Brachytkecium rutabulum (L.) Bry Eur. 

Brotkera learui (Sull.) C. M. 

Campylium polygamum (Bn.- Eur) Bryhn 
Campylium stellntum (Schreb. Hedw ) Lang, and C Jens 
Climacium dendoides (L.) Web. and Mohr. 

Dicranella rufescens (Dicks. Sm.) Schimp. 

Dicranum fucescens Turner. 

Dicranum undulafum Turn. Is sj’nonym of Dicranium bohjeain De Not. I 
have not found specimen evidence. 

Didymodon recurvirostris (Hedw.) Jenn. 

Ditrichum lineare (Sw.) Lindb. 

Ditrichum pusillum (Hedw.) E. G. Britton. 

D^epanocladus aduncus (Hedw.) Wamst. 

Entodon mllivantii (C. M.) Lindb. 

Ephemerum crassinervium (Schwaegr.) C Mull var. papillosum (Aust ) Ren. 
and Card. 

Eurhynchium praelongurn (Dill L.) Brj’hn. 

Eurhynchium ruscijorme (Neck.) Milde. 

Eurhynchium strigosum (Hoffn.) Bry. Eur. 

Fabronia ciliaris (Brid.) Brid. 

Fimdens biyoides Hedw, 

Fmide?is bryoidcs Hedw. var. incwrims (Starke) Monkem, 

Fissidens exiguus Sull, 

Fhsidens osmundoides Hedw. 

Foniinalis dalicarlica Bry. Eur. 

Grlmmia alpicola Hedw. var. rivularis (Brid.) Broth. 

Grimmia apocarpa (L) Hedw. var. conjerta (Funck.) Spreng. 

Giimmia apocarpa (L.) Hedw. var. conjerta (Funck.) Spreng f. 

obtu^folia (Bry. Eur.) Moenk. 

Grimmia calyptrafa Hook. 

Grimmia olneyi Sull. 

Grimmia pilifera Beauv. 

Grimmia umghtii Aust. 

Gymnostomum aeruginosum Sm. 

Hygroamblystegium fiuviatile (Sw.) Loeske. 

Hygroamblystegium noterophilum (Sull.) Wamst. 

Hygrohypnum alspestre (Hedw.) Loeske. 

Hypnum porphyrrhizum Lindb. and Hypnum prophyrrizon Lindb. Reported 
by Reed (1894) and Smyth (1941) are not in Grout (1928-1940). I am in 
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doubt as to what they might have had though it was probably Amhlyste-^ 
gium varium (Hedw.) Lindl. 

Hypnum vagam Drum, 

Leptodictyum vacillans (Sull.) Broth. 

Leskea polycarpa (Ehrh.) Hedw. 

Mnium affine elatum Bry. Eur. Andrews in Moss Flora of North America 
discarded all varietal names of Mnium affine. 

Mnium elatum Bry. Eur. Probably same as above. 

Myrinia pvlvinata (Wahlenb.) Schimp. 

Orthotrichum anamalum Hedw. 

Orthotrichum cupulatum (Hoffm.) Brid. 

Orthotrichum cupulatum (Hoffm.) Brid. var minus Sulliv. 

Orthotrichum speciosum Nees. 

Phascum cuspidatum Hedw. 

Philonotis longiseta (Rich) E. C. Britton. 

Philonotis muhlenhergii (Schwaegr.) Brid. 

Physcomitrium acuminatum (Schleich.) Bry. Eur. 

Plagiothecium sylvaticum (Huds. Brid.) Bry. Eur. 

Pleuridium holanderi C. Muell. 

Pohlia annotina (Hedw.) Loeske. 

Polytrichum pilifereum Hedw. 

Pylaisia intricata Bry. Eur. 

Bhacomitrium acicvlare Brid. 

Sphagnum tabulare Sull. 

Seligera pusilla (Hedw.) Bry. Eur. 

Thvidium abietinum (L. Brid.) Bry. Eur. 

Tortella caespitosa (Schwaegr.) Limpr. 

Tortula mucronifolia Schwaegr. 

Tricholepsis migrescens (Sw.) Grout 
Trickostomum crispum Bruch. 
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Hobart M. Smith and Edward H. Tatm®. 
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University of Kansas, Department of Zooloay. 

Abstract; This paper contains a list of the tj’pe localities of all the spec.* 
of reptiles and amphibians at present recognized a« belonging m the Mexicai 
faima. Type localities are also given for all species recognized as synonyms 
of those forms. 

The following list includes the type localities of all forms of rep- 
tiles and amphibians at present recognized as occurring in Mexico 
whether the tj^ie localities are in Mexico or elsewhere. The locali- 
ties are arranged in alphabetical order throughout; the genera and 
species are likewise arranged alphabetically within the eight groups 
(in the order listed! of caecilians, salamanders, anurans. turtles, 
amphisbaenians, lizards, snakes and crocodilians. The group to which 
each name belongs is indicated by the prefixes g, u, a, t, am, s, o 
and c, respective^. A number of forms mentioned in the current 
and pending check lists, on which this list is based (see Smith and 
Taylor, 1945, 1948, 1950) but not yet definitely known to occur in 
Mexico, have been included. All sjuionyms noted in the lists men- 
tioned are likewise included. Recognized forms are cited by the 
name currently used printed in italicized bold-faced type; unrecog- 
nized synonjTns are cited by their original name, unmodified, and 
printed in italics. 

Compilation of the list has emphasized the surprising lack of 
and the need for restriction of type localities, many of which are 
currently expressed as ‘‘Mexico” or some other equally useless gen- 
erality, or as a series of localities, none of which has been selected 
as the type locality. We have made an attempt to correct the lack 
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of preciseness in statement of type locality as much as possible, by 
restricting as many type localities as the present state of knowledge 
will permit. We have restricted type localities only to localities 
from which specimens are known to have been taken, and or to 
those at which there is a reasonable possibility the type or types 
may have been secured. 

We have omitted authors' names from scientific names in this list, 
inasmuch as a precise reference to the form to which we refer (to- 
gether with author and location of original description) may be 
found under the name cited in the check lists mentioned. Inasmuch 
as the validity of our restrictions of type locality of numerous names 
hinges upon the clarity of bibliographic reference accompanying use 
of those names, we wish to reiterate that: the bibliographic 
reference we intend to accompany each name cited herein 
whose type locality is designated ‘^by present restriction’^ is 
to be found under that same name (unless otherwise indi< 
cated) in our check lists of 1945, 1948 and 1950 (see Smith and 
Taylor, those dates). Some names * are not to be found in these 
check lists, having been proposed after the check lists were in press. 
They may be found in the articles cited in the bibliography. 

EASTERN HEMISPHERE 
CEYLON 

No definite locality 

t Caretta caretta gigas 

EGYPT 

Cairo 

s Hemidactglus turcieus tureicus (by present restriction) 
INDIA 

Malabar 

t Chelonia dussumieri 

Vizagapatam 

o Typhlops brandnm 

JAVA 

No definite locality 

s Henddaetylm frenatus 


* Thoriiu minutiaaimui^ ThoHm Tnacdougcdh^ Ptyckohyla bogerti, Plectrohyla brachycephahit 
Hyla yrohoscidn, Hyla dalqueatit JRatia mooreif R. pipiens austricola, Arizona elegans ebumatOf 
A. €, expohta, A. e, pacaia. A, e, phiUpi, Qrotalus boBiliscua ofoaents, C, gloydi lautuBj Fidmia 
publia taylori, Hppdglenei ochrorhvncha klauben, H. o, texana, H. o, tortugaensis^ H, unaocularisj 
Musrurta mgrocmam wagneri, Pkylhrhyncktu browni fortitWj PUuophia catenifer bimaria, 
P. c, coronaha, P. c. fulwtnoauSj P. c. imulanua, P. deppH hrevUineata, Pseudoficimia hiltoni, 
RMdwaea mwreeUae, Saivadora^ hexalepia Mauberi, Sehmidtophia rubriventria, TantUla ahatoi, 
Thamwjph\a mdanogaater linearia, T, auvachraati aalvmij and Tolvca amphiatieha. 
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PHILIPPINE ISLANDS 

Manila 

t Lepidockelya olivacea 
s Peropus mutilatus 

PINE ISLAND 

No definite locality 
0 PeUards platurm 

RED SEA 

No definite locality 
t Caretta hissa 

SICILY 

Palermo 

t Dermochelys coriacea (by present restriction) 
STRAITS SETTLEMENTS 

Singapore 

t Eretmochelys squamata (b3' restriction) 

WESTERN HEMISPHERE 

No definite locality 
s Anolis damulus 
8 Anolis impetigosus 
s Phyllodactylus mentalis 
3 Phyllodactylus pulcher 
o Dipsos hertholdi 
o ErythroUunprus aescuiapii 
0 Tropidodipsas annuUfera 
o Typhlops longissimus 

ATLANTIC OCEAN 
ASCENSION ISLAND 
No definite locality 

t Chelonia maculosa (bj’ present restriction) 
t Chelonia mydas 

BERMUDA ISLANDS 
No definite locality 

t Caretta caretta caretta (by present restriction) 
t Chelonia lachrymata (by present restriction) 
t Chelonia pseudo^aretta (b^^ present restriction) 
t Chelonia pseudo-mydas (by present restriction) 
t Chelonia tnrgata (by present restriction) 
t Eretmochelys imbricata (by present restriction) 
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CENTRAL AMERICA 

BRITISH HONDURAS 

Belize 

t Dermatemys abnormis (by present restriction) 
s AnoUs ustus 
s Coleonyx elegans elegans 
o Elaphe friaapis (by present restriction) 
o Herpetodryas incertus 

o Leptodeira anmdata polyaticta (by restriction) 
o Micrurua affinia alienua (by present restriction) 
o Micrurus affinia atantoni 

o Thamnophia aunuckrmti praeocularia (by present restric- 
tion) 

o Tretanorhinua ntgrolutena lateraUa (by present restriction) 
c Alligator lacordairei 

Cohune Ridge (20 miles southeast of Benque Viejo) 
s Sceloporua lundeUi lundeUi 
Double Falls (west of Staim Creek) 
o Pliocercus elapoides aemidnetua 
St. George Island (near Belize) 
s AriatelUger georgeenaia 

COSTA RICA 

No definite locality 
s Mabuia alliacea 
Arriba 

a Bufo coccifer 

s AnoUs nannodes (by present restriction) 

Bebedero 

a Hyla underwoodi 
Palmar 

s Anolia capita (by present restriction) 
s Leiolopiama cherriei cherriei 
Palomo (Valle de Orosi) 
a Anotheca coronata 
San Jos^ 

a Centrolenella fleiackmanni 
San Mateo 

s Cnemidophorua alfaronia 

EL SALVADOR 

Izalco, Volcin 

s Leiolopiama aaaafum aaaatum 
o Imantodea gemmiatratua 
La Uni6n 

t Geoemyda pidcherrima inciaa 
s Ctenoaaara completa (by present restriction) 

B Sceloporua futtms 
o Loxocemua bicolor 
o Plaatoseryx bronm (by present restriction) 
o Stenorrhina frembwUUi lactea (by present restriction) 
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GUATEMALA 

No definite locality 

o Agkistrodon bilineatua (Pacific o: GuatemaUi) 
o Amastridium sapperi 
0 Pliocercm elapoides diastemiis (]Jateau of) 

0 Tantilla jani 

Alta Ver.\p\z 

No definite locality 

t Claudius pictits (by present restriction) 

0 Fetolognaihiift multifasdatus (by present restriction) 

Cobdn 

a Agalychms moreletii 
a Hyla holochloia 

t Cinosternum cohanum (by present restriction) 
s Anolis petersii bivittntus (by present restriction) 
s Anclis stuarti 

s Sceloporus mdachitieus taenioenemis (by present restiic* 
tion) 

0 Bothriechk nummifera notata 
0 Botkrops mexicanus 
0 Bothrops nigroviridis aurifer 
0 Drgmobim cMoroticus 
o Micrurm aMnis apiatm (by present restriction) 
o Tkamnophis sunuckrasti fulvus (by present restriction) 
Cubilguitz 

0 Leptognathus cuculliceps (by pre^^ent restriction) 
o Leptognathus semidnctus (by present restriction) 
o Tkamnophis sumichrasti salvini 
Panzos, Rio Polochic 

t Chelgdra rossignonii 

s Ameiva f estiva edwardsii (Santa Maria de,by present restric- 
tion) 

s Anolis copei 

s AnoUs Umifrons rodriguezU 
0 Bothrops nasutus 
Samac, Finca (6 kilometers west of Cobdn) 
s Anolis petersii (by pre^ent restriction) 

Volcan, Finca (49 kilometers east of Cobdn) 
s Xenosaurus rackhami 

Baja Verapaz 

No definite locality 
s Anolis carnevs 
San Geronimo 

0 PUocereus aeqiudis 
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El PetiSn 
Flores 

0 Coniophanea gidnquevittatus (by present restriction) 
o Tantilla moesta (by present restriction) 

Ixpuc Aguada (north of La Libertad) 
a Hyla loquax 
La Libertad 

t Geoemyda areolata (by present restriction) 
t Gymnodactylvs coleonyx (by present restriction) 
s Gymnodactylus scapularis (by present restriction) 
o ThaleropMs occidentaUs praestana (by present restriction) ♦ 
Pet6n, Laguna de 

c Crocodylm moreletii 
Piedras Negras 

a Bleutherodaetylm conspicuua 
o Dendrophidion vinitor 
o Scaphiodontophis carpicinctm 
0 TmtiUita lintoni 
0 Xenodon mexicanus 
Efo de la Pasidn 

s Lepidophyma flavomaculatum Aavomacidatum (by present 
restriction) 

Santa Teresa, 2 miles north of 

s AnoUs humilis uidformis (by present restriction) 
s Anolis ruthveni 

Escuintla 

Escuintla 

s Corytkophanea perc€ainatua 
o Thamnophia aumichraati cerebroaua 

Guatbmala 

Guatemala 

o Geophia naaalia 

Htjehtjbtbnango 

Canibal, Finca (3,000 ft.) 

s Seeloporua meUmorhinua atuarU 

Bbtalitleu 

Huamuchil 

t Staurotypus hiporcatus 
t Staurotypua aaluinU 
Retaluleu 

o Peropodum guatemal&nds 
o VngdUophia continentalia 

SACATEFSQtrBZ 

Ant^ua, Volcin 

s Seeloporua aquamoaua (by present restriction) 


Fonneiiy Leptophit oeddentdUa praettaru. 
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SOLOLA 

Atitlan 

s Celestus atitlanenais 

o Drymobiua margaritifenis occidentaUs (\olrlnf 
o Leptognathaa spxscutatus 

o Tropidodipsas Hscheri (Volcani ^ by r recent rt^tuction' 
o Virginia jasciata (by present restriction) 

San Agustin, 610 m. (near Volcan de AtitUn) 
s Sceloporus malacfdticus aeanthinus 
o Bothrops afflnis 
o Bothrops bicolor 

SuCHITEPEQXnElZ 

Finca El Cipr6s, Yolcan Zunil 

o AdelpMcos quadrivirgatus sargii (by present re&triction) 
o Micrurus latifasciatus 
o Micrurus nigrocinctus zunilensis 
Mazatenango 

s Aklcistops guatemalcmh 
s Ameiva undulata parva (by restriction^ 
s Lepidophyma smithii smithii (by re&tnction) 
o Leptognathus bernoallii (Hacienda de Chitaldn) 
o Tropidodipsas sartorii annulatus (Hacienda de Chitalon. by 
present restriction) 

Rio Nagualate 

t Chelonia agassizii 
t Emya grayi 
t Pseudemys umbra 
c Crocodilns pact ficus 

Totonicapam 

Totonicapam 

o Bothrops godmani 

YZABAIi 

Yzabal 

o Sjdloies salvini (by present restriction) 

Zacapa 

Rio Motagua, Valley of (10 kilometers northeast of Zacapa) 
s Cnemidophorus motaguae 

HONDURAS 

No definite locality 
t Emys venusta 
t Cristasaura miireUa 
o Coniopkanes Assidens punetigularis 
o Micropkis qutnqueliniatus 
o Pseusies poeciionotus poecUanoius 
Lancetilla 

a Eumeces schmidti 
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Portillo Grande (Yoro) 

o Adelpkicos quadrivirgatus visoninus (by present restriction) 
Tela 

s Ctenoaaura similia aimiUa (by restriction) 

NICARAGUA 

No definite locality 
a Hyla ehraceata 
s Cnemidophorvs decemlineatus 
Greytown 

s BasUisciLS nuchalis 

s Draconura hivittata (by present restriction) 

Laguna Island 

o Hypaiglena torquaia 
Rama 

s Gonatodea fuacua (by present restriction) 

Recero 

a Leptodactylua melanonotua (by present restriction) 
PANAMA 

No definite locality 

s Anolia panamensis 

Chiriqui, Rio (in vicinity of Bocas del Toro) 
a Bnfo aimua 
Obispo 

o Bothropa atrox aaper 
Veragua 

s Sphaerodactylua lineolatua 

NORTH AMERICA 

MEXICO 

State unknown 

u Magnadigita aulcata 
u Spelerpea punctatum 
a Eleutherodactylua longipea 
a Hyla craaaa 
a Hyla plicata 

t Cinostemum breHgulare (Plaj^a Vicente) 
s Anolia haecatua 
s Anolia cumingii 
s AnoUs Quntherii 
s Anolia heliactin 
s Anolia metalticua 
8 Anolia achiedii 

s Uroaaurua irreguiaria (highlands) 
o Anomalepia mexicana 
0 Dipaaa breuia 
o Dipaaa dimidiatua 
o Erythrolamprus guentkeri 
o Geophia cfudybeua 
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o Geophis rostralis 
o Geoplus aieholdi ( ? » 
o Helicops septemvittata 
o Rkadinaea taeniata 
o Sonora aequalis 
o Tantilla deppei 
o Tantilla mexicana 
o Typhlops psittacus 

Baja Caupoexla 

No specific locality 

s Pkyllodactylus tubercidosus (Calif omit 
Mainland localitie«3 

Agua Caliente ( Cape region) 
o Crotalus lucasensis 
Agua Verde 

s Callipaurus p^asiicus 
Alcatraz 

o Lampropeltis zonata agalma 
Ballenas Bay 

s Callisaurus draconoidea crinitus 
Comondu 

s Eumeces lagunensis (on trail between Loreto and; neo- 
type locality) 
s Petrosaurus repens 
o Sonora mosaueri 
Ensenada 

s Cnemidophorus stejnegeri 
o Lickanura myriolepis (by present restriction) 
o Lickanura roseofusca roaeofusca (by present restriction) 
Estero Salina 

o ChUomeniscua sframineua eaterenais 
Gardners Laguna, Salton River 

s Callisaurus draconoides gabbii (by present restriction) 

La Paz 

s Coleonyx variegatus peninsularis 
s Crofaphytus copeii 
s Via stansburiana elegans 
o Ckilomenificits stramineua jasciatus 
o Leptotyphlopa hunuUs slevini 
Las Palmas 

s Crotaphytus jaaciolatua 
Los Dolores 

t Pseudemys acripta nebulosa 
Puerto Escondido 

o Hypsiglena slevini 
San Bartolome Bay 

s Cnemidophoma hartolomas 
B Phrynosoma coronatum jeunesi 
e Via parva 


20—90 
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San Fernando Mision (between San Ignacio and) 

o Phytlorhynchus decurtatus decurtatus (by present re- 
striction) 

San Francisquito (Sierra de la Laguna) 
s Eumeces lagunensis 
s Xtmtusia gilberti 
San Francisquito Bay 

s Sauromalus australis 
San Ignacio 

o Thamnophis digueti (by restriction) 

San Jorge, 2 miles east of 
o Sonora hancroftae 
San Jose del Cabo 

s Dipsosaurus dorsalis lucasensis 
o Lampropeltis nitida (= L, getulus nitida) 

San Lucas, Cape 
a Hyla curia 
a Hyla regilla laticeps 
a Scaphiopvs varians 
am Bipes biporus 

8 CaUisaurus draconoides draconoides (by present restric- 
tion) 

s Cnemidophorus hyperythrus kyperythrus 
s Cnemidophorus maximus 
s Ctenosaura hemUopha 
s Ctenosaura interrupta (by present restriction) 
s Petrosaurus thalassinus 

s Phrynosoma coronatum coronatum (by present restric- 
tion) 

s Phyllodactylus unctus 
8 Phyllodactylus xanti 
8 Sceloporus magister zosteromus 
s Urosaurus nigricaudus 
o Chilomeniscus stramineus stramineus 
o Crotalus enyo 
o Crotalus mitchelUi mitchelUi 
o Hypsiglena ockrorkyncha oehrorhyncha 
o Lampropeltis getulus conjuncta 
o Lickanara trivirgata 
o Masticopkis aurigulus 
o Natrix vdUda celaeno 

o Pituoplds catenifer vertebraUs (by present restricticn) 

0 Pityophis kaematois 
o Salvadora hexalepis Mauberi 
o Tantilla planiceps (by present restriction) 
o Trimorphodon Igrophanes 
o Tropidonotus tephropleura 
San Pedro M&rtir Mountains 
s Urosaurus microscutatus 
o Crotalus goldmani (£1 Fifion, 5,300 ft.) 
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o Thamnophis ordmoidrs htiejf <=:3P. elegans kuegV 
(Airoyo Encantado) 

San Quintin 

s Pkiynosoma nclsoni 
San Quintin Bay 

s Sceloporus magiater ruRdorsum 
Santa Gertrudis, near El Arco 

o Pituophis catenifer bimaris 
Santa Rosalia 

s Scelopoi us digueii 
o Elaphe rosaliae 

o Hypaiglena ochrorhyncha venusta present restnction) 
Santo Domingo 

s CalhsauTus rhodostictus (by present restriction) 
o Arizona elegans pacata 
Sierra San Lc'izaro 

s Sceloporus orcutti licki 
Tecate 

s Phrynoaoma ochoterenai 
Todos Santos 

s Elgaria paucicarinata 
Insular localities 
Angel de la Guarda 

3 CaUisaurus draconoides splendidus 
s Crotaphytus insularis 
s Sauromalus hispidus 
o Crotalus atrox elegans 
Carmen 

s CaUisaurus draconoides carmenensia 
6 Cnemidophorus hpperythrus caendeus 
s Cnemidophorus vandenburghi 
s Dipsosaurus carmenensis 
a Ufa mannophorus 
Cedros 

8 Cnemidophorus hyperythrus beldingi 
a Cnemidophorus iigris multiscutatus 
s Cnemidophorus labialis 
3 Elgaria cedrosensis 
8 Phrynoaoma cerroense 
s Phrynoaoma achmidti 
s Ufa concinna 
o Crotalus exsul 
o Pituophis catenifer insulanus 
Ceralvo 

s Cnemidophorus cendbensia 
8 Ctcnoaaura inaulma 
s Scdor grandaevus 
Los Coronados 

u Batrachoseps attenuatus leueopus (Xorth Xsland) 

6 Elgaria multicarinata nana (South Island) 
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o Hypsiglena oehrorhyncha klauberi (South Island) 
o Pituophis catenifer coronaUs (South Island) 

Espiritu Santo 

s Sauromalm ater (by present restriction) 
s Verticaria espiritensis 
Isla Partida 

s Cnemidophorus dickersonae (near Angel de la Guarda) 
o ChUomeniscus punctatisaimus (near Espintu Santo) 
o MasticopMs barbouri (near Espiritu Santo) 

Mejia 

s Streptoaaurus aleviid 
Monserrate 

s Cnenddophorua hyperytlirus pictus 
s Sauromalm alevini (southern end) 
s Sceloporm magiater monaerratenaia 
Sal Si Puedes 

s Cnenddophorua tigria canus 
San Benito 

s Uta ateUata 
San Francisco 

s Verticaria frandscensis 
San Gerdnimo 

s Anniella geronimenaia 
San Josd 

s Cnemidophorua kyperytkrua dankeimae 
s Cnenddophorua tigria celeripea 
San Marcos 

s Cnenddophorua kyperytkrm achnddU 
San Martin 

s Oerrhonotva sdndcauda ignawa 
s Uta martinenaia 
o Pituophia catenifer fuUginatm 
Santa Catalina 

s Cnemidophorua cataUnenaia 
s Dipaoaaurus catalinenaia 
s Sauromalm Mauberi 
s Sceloporm magiater Uneatulm 
s Uta aguamata 
• o Lampropeltia cataUnenaia 
Santa Cruz 

6 Sator angmtm 
Santa Inez, South 

s Coleonyx variegatm alevini 
Santa Margarita 

s Cnenddophorm tigria rubidm 
o Zamenia lateralis fuliginosua 
Todos Santos, South 

o Diadophis amabiUa antkonyi 
o Lampropeltia zonata herrerae 
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Tortuga 

o Crotalus tortugensis 
o Hypsiglena ockrorhyncha tortugaemis 

Campeche 

No definite localitj’' 

s Eumeces schwartzei (a small islaml in tbt Liguna df Ter- 
minos) 

Balcliacaj 

s Ctenosaura (Cacht yx) annecLcns (by present restriction) 
s Enyaliosaurus erythromelaa (by preacnt re«?triction ' 
o Imantodes splendidits luciodorsus 
Encamacidn 

a Eypopachm cuneua nigroreticulatus 
Panlao 

s Anolis sagrei mayensia 
Tuspefila 

o Leptodeira yucatanensia malleiai 
Chiapas 

CMchairos 

u Bolitogloaaa Raviventria 
o Geopkia cancellatua 

Ciudad de las Casas, 11 kilometers southeast of. 2,300 m. 

s Bariaia moreleti temporalia 
Conjab, between San Bartolome and ComitSn, 5,300 ft. 
s Sceloporua prezygua 

Finca Germania, 4 miles northeast of Hui^dila, 3,300 ft. 

0 Micrurus nigrocinctus wagneri 
La Esperanza, near Escuintla 
u Bolitogloaaa wcidentalia 
a Acrodytea modeata (Cruz de Piedra) 
a Bufo anguatipea 
a Microbatrachylua imitator 
a Syrrhophua rubrimaculatua 
s Sceloponis guentheri (by present restriction) 
o Drymarchon corais wtdcolor 
0 Scaphiodontophia cdbonuchalia 
La Libertad 

s Ameiva undidata thonuzai 
Male, Cerro, 3200 m. 

s Gerrhonotua Uocephcdua auatrinua 
Mineral de Santa Fe 
s Eiimecea rovirosae 
Ovando, Cerro 

u Chiropterotriton xolocalcae 
u Magnadigita nigroRaveacena 
a Eleutherodactylua matudai 
a Hyla rozellae (Salto de Agua) 
a Microbatrachylua montanua 
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a Plectrohyla matudai 
a Plectrohyla sagorum 
o Elapke Uavirufa matudai (Salto de Agua) 
o Micrurus nigrocinctus ovandoensis (Salto de Agua) 
o Rhadinaea lachrymans (by present restriction) 

Palenque 

u BoUtoglossa moreleti 
s Ameiva undidata atuarU 
s Celestus rozellae 
0 Comophanes bipunctatua hiseriatus 
o Thamnophis rozellae 
Piedra Parada 

s AnoUs biporcatus (by present restriction) 

Piedras Negras, Guatemala, across Rio TJsumacinta from 
s Ameiva undulata hartwegi 
San Cristobal 

o Adelphicos veraepacis nigrilatua 
San Bicardo 

a Bypopachua maeulatua 
Santa Rosa, near ComiUn 
s Abronia ochoterenai 
Siltepec, 16 miles south of, 2,300 m. 

s Bariaia moreleti rafaeli 
Tacanfi., Volc6n de 
s Abronia matudai 
Tapachula 

a Byla beltrani 
a Byla robertmertenai 
Tonali 

a Syrrhophua nebidoaua 
o ConophiB palcher pLagoma 
o Conophia pulcher aimilia (by present restriction) 
o Tantillita breviaaima 
c Alligator Chiapasius 
Tuxtla Gutierrez 

t Kinoaternon abaxiUare 
8 Sceloporua carinaiua 

Ceihuahita 

No definite locality 

s Bariaia lemcollia • (by present restriction) 
o Trimorphodon vUkmaonii 
Batopilas 

8 Uroaaurua unicua (?) 
o Procinura aemula 
Batos^cbic 

o Micrurua diastema diatana 

* Orim&ny stated '^Mesdcan Boundaiy,** the tsn;>e locality cannot reasonably be xestrioted 
further uian **Qiihushua’' at the present 'tixsie, inasmudi aa no specimena are yet known from 
localities near the U. S. boundazy m that state. 
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Ca^ Grandes 

o Arizona elegans expoUta 
Chibualiua 

a Bufo insidior 

s Cnemidophorus gularis gularis ob^olci is 
s Cnemidophotus gulay<^ gulam if/(S 
s Cnemidophorus sackii scatans 

s Cnemidophorus sexluteatus iigris Cope ^nec Baird and 
Girard) 

s UrosauTus omatus caeridem C30 milea north of) 
Colonia Garcia 

o Thamnophs ordznoides errans (= Thtannopkis errans) 
Guasaremos, Rio Mayo 
0 Tantilla yaqida 
Judrez, 15 miles south of 
s Holbrookia bunkeri 
Mojarachic 

u Ambyatoma Ruvinatum 
u Ambyatoma roaaceum 
a Eleutherodactylua tarakumaraenais 
s Elgaria Jdngii Jdngii (by present restriction) 

3 Gerrhonotus muUijasciatus (by present restriction) 

0 Crotalua aemicornutua 
o Lampropeltia knobloehi 
Presidio del Norte 

o ChurchUlia bellona 
San Buenaventura, 11 miles south of 
o Masticopkia Ragellum lineatulus 
Sierra Madre, lat. 26®6' N,, long. 106®50' W. 

u Azolotes macvlaia 
Yoquivo 

a Rana tarahumarae (by present restriction) 

Coahttila 

Agua Nueva 

s Cnemidophorus semijasdatus 
Arteaga 

s Sceloporua jarrovu oberon 
Buena Vista 

o PituopMs deppei jani 
Castanuelas 

s EolbrooJda maeulaia diekeraonae 
Cuatro Gidnegas 

t Terrapene codktdla 
El Salado, San Luis Potosi, 30 miles north of 
s Sceloporua cautua 
Monclova 

0 Crotalua (tigris) pahneri 
o RMnoekeilua leeoniei teaaeilatua 
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Nazas, Bio 

a Scaphiopus rectifrenis 
Parras 

s Cnemidophorus variolosus 
o Thamnophis angustirostris 
Patos 

s Sceloporus ornatus ornatus 
Rinconada 

o Thamnophis eques cyrtopsis 
San Pedro (de las Colonias) 

s Sceloporus ornatus eaeruleus (5 miles south of) 
s Uma exsul (sand dunes 12 miles north of) 

Sierra Guadalupe 

s Barisia imhricata ciUaris 

Colima 

No specific locality 

s Phrynosoma orbiculare dugesii 
s Sceloporus dugesii dugesii 
o Geophis semiannulatus 
o Leptotyphlops dugesii 
Colima 

a Agalychnis dacnicolor 
a Bufo argillaceous (by present restriction) 
s Cnemidophorus communis copei (by present restriction) 
s Cnemidophorus deppii Uneatissimus (by present restriction) 
s Cnemidophorus sackii communis (by present restriction) 

8 Ctenosaura hreviroslris 
s Ctenosaura pectinata (by restriction) 
s Eumeces colimensis 
s Phrynosoma asio (by present restriction) 
s Sceloporus horridus ciigoporus 
s Sceloporus pyrocepkalus 
s Sceloporus utiformis 
s Urosaurus bicarinatus tuberculatus 
o Crotalus basiliscus basiliscus (by present restriction) 
o Elaps epistema (by present restriction) 
o Elaps fulvius hypostema (by present restriction) 
o Micrurus diastema diastema (by present restriction) 
o Pseudohcimia frontalis (by present restriction) 
o Pseudofidmia pulchra (by present restriction) 

Comala 

o Tropidodipsas occidentalis 
Manzanillo 

s Ameiva undulata sinistra 
B Anolis schmidfi 
Paso del Rio, Hacienda 

a Syrrhophus modestus 
a Coleonyx elegans nemoralis 
o Dipsos gaigeae 

o Leptotyphlops phenops bakeweUi 
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Santiago 

s Leiolopisma assatum taylori 
Revillagige Jos Archipelago 

s Urosaurus auriculatus (Socorro Island ‘ 
s Urosaurus clarionensis (Clarion I-^land; 
o Hypsiglena unaocularis Clarion LJand) 
o MasticopMs antkonyi C Clarion Island) 

Distrito Fedebab 
Coyoaean 

a Hyla eximia (by pre&ent rea^^nction) 
a Scaphiopus dugesii (by pi-esent restriction) 
a Scaphiopus multiplicatus (by presrnt rc-trirtion) 
o Crotalus triseriaius anahuacus 'bv nt rc^lri* tion 
o Oxyrhina de filippii (by present restricticn) 
o Toluca Uneata lineata (bj- present rc>trietion> 

Desierto de los Leones 
a Hyla lafrentzi 

Laguna Santa Isabel, near Guadalupe Hidalgo 
u Ambystoma velasci 
u Siredon tigrina 
Magdalena 

s ScinciLS i entralis (by present restriction) 

Mexico (City) 

a Rana adfrita (by present restriction) 
a Rana montezumae 

s Agavia torquata Peale and Greene (by present restriction) 
s Barista imbricata imbrieata (by piesent restriction) 
s Gerrhonotus lichenigerus (by present restriction) 
s Phrynosoma orbiculare orbiculare (by present restriction) 
s Phrynosoma wiegmanni (by present restriction) 
s Sceloporus grammicus ndcrolepidotus (by present restric- 
tion) 

s Sceloporus scalaris scalaris (by present restriction) 
s Sceloporus iorquatus torquafus (by present restriction) 
s Tapaya orbicularis Umgicaudatus (by present restriction) 
o Diadopkis dugesii (Potreros de Balbuena, near ) 
o Eutaenia flavilabris (by present restriction) 
o Eutaenia insigniarum (Cbapultepec) 
o Eutaenia macrostemma 
o Geophis bicolor (?) 
o Rhadinaea laureata 

o Tkamnophis scalaris scaUger (by present restriction) 

San Diego 

8 Gerrhonotus olivaceus (bj' present restriction) 

Serrania de las Cruces, Manantial de los Axolotes 
u Rhyaeosiredon aUamiram 
Xochimilco 

u Siredon mexieanum (by present restriction) 
a Bufo anomalus (by present restriction) 
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a Bufo compactilis compactilis (by present restriction) 
a Bufo levifrons (by present restriction) 
a Bufo mexicanus (by present restriction) 
o Thamnophia melanogaater melanogaater (by present restric- 
tion) 

o Tropidonotus mesomelanua (by present restriction) 

Dtjbango 

No specific locality 

s Phrynoaoma douglaaaii brachycercum 
o Natrix valida valida 
Pedricena 

s Sceloporua lineolateralia (6 miles northeast of) 
s Sceloporua macidoaua (14 miles northeast of) 

Ventanas 

a Rana puatuloaa 
s Coleonyx faaeiatua 

Guanajuato 

Acdmbaro 

o Lnmpropeltis tnangvlum nelsoni (L. doUata nelaord) 
o Salvador a hair dll (by present restriction) 

Guanajuato 

a Bufo monkaiae (by present restriction) 
a Bufo occidentalis (by present restriction) 
a Eleutherodactylua auguati 
a Rana montezumae concolor (by present restriction) 
a Syrrkophua guttilatua 
t Cinostemum rostellum 
8 Eumecea caUicephalua (by present restriction) 
s Eumecea dugeaii (by present restriction) 
s Sceloporua ferrariperezi (by present restriction) 
o Conopaia naaus (by present restriction) 
o Epirkina teaseUata (by present restriction) 
o Eutaenia pulchrilatua 
o Eemigerdua vaTiahilis 

o Hypaiglena oekrorhyncha janU (by present restriction) 
o Maaticophia faerdatua auatraUa (by present restriction) 
o Micrurus Htzingeri Btzingeri (by present restriction) 
o Oxyrhina (Exorhma) maculata (by present restriction) 
o TantiUa hocourU (by present restriction) 
o ThorrvMyphia cyrtopda cyclidea (by present restriction) 
Salamanca 

o Thamnophia atejnegeri 
Sierra de Santa Eosa 

o Oreophia houlengeri 
Tup&taro 

s Sceloporua torquatua melanogaater (by present restriction) 
o Crotalva lugubria mvltimacutata (by present restriction) 
o Crotalua polyaUctua (by present restriction) 
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Gdebbebo 

Acapulco 

t Kinosternon integrum (by present restricricn ) 
s Anolis taglori (1 mile north of> 
s Phyllodactylus magnatuberculatws 
s Sceloporus melanorhinus calUgaster 

o Conophis vittafus uittatus <Lagima Coyuca, by present re- 
striction) 

o Drgadopkia melanolomua stuarti 
o Imantodes gracilUmm (by present re&triction) 
o Micrurus nuchalis taylori 
o Salvadora lemniscata (by present rettnction) 
o Trimorpkodon biseutatm semirutus 
Agua del Obispo (between Hinc6n and Cajones) 
a CentroleneUa viridissima 
a Hyla erythromma 
a Hyla pinorum 
a Hypopachus caprimimua 
a Microbatrachylua minimus 
a Ptychohyla adipoventria 
a Rana aierramadrensia 
a Tomodactylua albolabria 
s Anolis dunni 
s Anolis megaphoUdotua 
Amula 

a Tomodactylua amulae 
Balsas, Bio 

o Leptodeira guilleni 
Buena Vista 

o Tropidodipaaa guerreroenaia 
Chilpancingo 

a Hyla melanomma (7 miles east of) 

s Sceloporus grammicua grammicua (by present restriction) 
s Sceloporus pLeurostictus Weigmaim (by present restriction) 
o EnuUua unicolor (by present restriction) 
o Leptotyphlopa maximua 
o Micnarus browrd (=:M. nigrocinetua browm) 
o Salvadora intermedia intermedia 
o TantUla coronadoi 
ElTreinte 

o Rhadinaea heaperia baUeyi 
o TantiUa martindelcampoi 
Huajintl&n (at Morelos border) 

s Heloderma HemandesH (by present restriction) 
s Heloderma horridum (by present restriction) 
o Paeudoddmia puleherrima (by present restriction) 
o Paeudoleptodeira latifasciata (by present restriction) 

La Venta 

a Aerodytes inflata 
a Bufo gemnUfer (El Limoncito, near) 
o Coniophanea dsaidena Oaperaua (El Limoncito, near) 
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Malinaltepec 

a Hyla leonard-achultzei 
MazatlUn 

a Syrrkophus pipilans (9 miles south of) 
s Eutneces ochoterenai 
s Sceloporus ockoterenae (2 miles north of) 

Mexcala 

a Bufo perplexm 

am Bipes canalicidatus (by present restriction) 
am Chalcides sulcata (by present restriction) 
am Chamaesaura propus (by present restriction) 
am Lacerta lumbricoides (by present restriction) 
am Lacerta mexicana (by present restriction) 

Mezquititlan (north of Chilpancingo) 
s Sceloporus gadovii 
Omilteme 

a Eleutherodactylus calcitrans (by restriction) 
a Eleutherodactylus saltator 
a Eyla arboricola (6 miles east of) 
a It ana omiltemana 

s Ahrorda deppii (by present restriction) 
s Anolis liogaster (7,600 ft.) 
s Barisia gadovii gadovii 
s Sceloporus formosus scitulus 
s Sceloporus mucronatus omiltemanus (8.000 ft.) 
s Sceloporus rubriventris 
o Agkistrodon broumi 
o Bothrops barbouri 
o Crotalus omiltemanus 
o Geophis omiltemana 
o Rhadinaea aemula (b^* present restriction) 
o Rhadinaea hesperia hesperia (by present restriction) 
o Rhadinaea omiltemana 
o Thamnophis scalaris godmani 
Rinc6n 

s Ameiva midulata dextra 
Taxco 

s Phyllodactylus bordai (6 miles north of) 
o jSonora erythrura (10 miles south of) 

TecpSn de Galeana 
am Bipes tridactylus 
o Geatractus tecpanecus 
Tierra Colorada 

s Anolis gadovii 
B Phyllodactylus delcampi 
s Phyllodactylus land 
s Phyllodactylus magnus 
s Sceloporus stejnegeri 
Tixtla 

o Ficimia ruspator (8 miles east of) 
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Hidalgo 

Durango 

u Chiropterotriton chondrostega 
u Chiropterotriton mosaueri 7.200 ft. 
s Gaigeia gaigeae 
o Sinia diademaia plorator 
o Rhadinaea crassa 
El Chico 

a Hgla robertsorum < Parqiie I i 

s Abronia taeniaiu taeniata 
s Eumeces lynxe lynxe 
s Phstiodon bellii 
El Pinalito 

s Sceloporus jarrouii immucronatus ^10 mile-s north of) 
Guerrero (near IMineral del Monte) 
u Cliiropterotriton dimidiaia 
u Paeudoeurycea eephaUca manni 
LaPlacita (south of Jaeala), 7,000 ft. 
a Tomodactylus macrotympanum 
s Leiolopisma forbesorum 
Santa Anita 

u Paeudoeurycea cepkalica rubrimembria tC kilometers south 
of) 

Tianguistengo 

u Chiropterotriton arborea 

u Chiropterotriton terreatria (6 miles .«outh of, 5.000 ft.) 
a Eleutherodactylus hidalgoenaia (4 miles west of) 
a Hyla bromeliana 
Zacualtipan 

a Syrrkophua verrueipea (1,800 ft. lower than) 
s Gaigeia aylvatica (7 miles north of) 
o Geophia mutitorguea 
o Micrurua bernadi 
o Storeria hidalgoenaia 

o Tkamnopkia phenax halophilua (7 miles nonh of) 

Zimapan 

s Phrynoaoma boucardi (by present restriction) 

Jalisco 

Barranca Ibarra 

s Ctenosaura parkeri 
Chapala 

a Rana megapoda 

o Tkamnopkia melanogaater caneacena 
Cofradia 

s Uroaaurua gadotii 
Corrientes, Cape 

o Salvadora mexicana 
Guadalajara 

a Microkyla usta uata 
a Rana trilobata (= jR. pipiena trilobata) 
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c Adelophis copei 
c Ckl •*’ Vc vtV 
c Clelia delta immaculata 
r Coniophanes lateritiuB 
0 Conophis sumichrastii sumichrastii 
o C'^of/zV* J’' la^z'i by present restriction) 
o Imaniodes latistratus (by restriction) 
o Sympholis lippiens 
o Tantilla calamarina 

o Thamnophis subcarinata subcarinata ^by restriction) 
o Trimorpkodon upsilon 
La Cl m'TP de lus Arr..sTados 
•* Sceloporus asper 

£ Sceloporus bulleri 

s Sceloporus heterolepis {hy present restriction) 

Magdalena 

3 Sceloporus scalaris unieanthalis 

o Hypsiglena affinis by present restriction) 

o Rhadinaea hesperia Hesperioides 
o Sonora ndchoacanensis mutabilia 
San Ramon 

o Elaphe chlorosoma 

Mexico 

Asuncidn 

^ Eumeces copei 1 10 miles southeast of) 

Gavia, Hacienda de la 

5 Barista rudicollis ^hy present restriction) 

Guadalupe, Rancho (14 kilometers east of San Martin) 
u Ambystoma bombypellum 
u Ambystoma schmidti 
Ixtapan del Oro 

a Eleutherodactylus boUcari 
Lake Lerma 

u Siredon lermaenais 
o Thamnophis meUmogaater Unearis 
Rio Frio 

u Rkyacoairedon leorae 
San Juan Teotihuacdn 

o Elajihis plcurostictus (by present restriction) 
o Piiuopfda deppei deppei (by present restriction) 
o Pituophis deppei pholidostictus (by present restriction) 

San Martin 

s Gerrhonotus adspersus (by present restriction) 

Toluca 

u Ambystoma yrmulosum (kilometer no. 74, about 12 miles 
northwest of) 

u Pseudoeurycea robertsi (Nevado de, 10,000 to 11,0(X1 ft.) 
Villa Victoria 

u Rhyaeoairedon rivularis (13 kilometers west of) 
o Canopsis biseriaBs 
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Zempoala 

s Sceloporus jarrovU sugillatus "Lagusa no. 4 
Zumpango, Lake 

u Ambystoma lacustris 

Michoacax 

Apatzinsan (de la Constitucion) 

a CyBtignathus microtis (by present restrictioLy 
s Eumeces altamirani ^hy restriction' 

o Micrurua diastema michoacanensis (by present restriction) 
o Sonora michoacanensis michoacanensis xhv present restric- 
tion) 

Cicio 

0 Geophis maeuUferus 
Gojumatlan 

a Hyla smaragdina (6 kilometers eas^ of) 

El Mirador 

u Ambystoma ordinarium (4 miles west of, near Puerto Hondo'' 
El Sabino (near Uruapan) 

a Eleutkerodactylus voealis 
0 Leptodeira hressoni 
o Leptodeira smithi 
0 Leptotyphlops hressoni 
o Thamnophis eques postremus 
La Nona, near Zamora, Hacienda of D. Epifanio Jimenez 
s Sceloporus dugesii intermedins 
s Sceloporus westphaln 
Morelia 

u Ambystoma amblycephalum (15 kilometers west of) 

Ovopeo, 1,000 ft. 

s EnyaUosaurus elarki 
Patzeuaro 

u Bathysiredon dumeriUi (Lake> 
o Geophis petersii (by present restriction) 
o Lampropeltis ruthvem 
Quiroga 

a Tomodaefylus angustiiigitorum 
Tancitaro, 6.000 ft. 

0 Pituophis deppei breviUneaia 
Tangancicuaro 

0 Geophis dugesii 
Temaxcal 

0 Thamnophis ticinus 
Tengohecho 

0 Erythrolamprus grammopbrys 
Uruapan 

a Microbatraekytus kobarismithi 
0 Trimorphodott fasdolaia (Zararacua Falls) 
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Morelos 

Cuernavaca 

a Hyla smithi 

a Hypopachus alboventer (8 miles east of) 
s Cnemidophonis costatiis (by present restriction) 
s Cncmidophorus mexicanus balsas (by present restriction) 
s Cnemidophorus sackii sackii (by restriction) 
s Eumecea indubitua (kilometer 63) 
s Sceloporus korridus horridus (by present restriction) 
s Urosaurus bicarinatus bicarinatus (by present restriction) 
Tepoztldn 

a Hylella azteca 
Tres Cumbres 

3 Sceloporus aeneus aeneus (by present restriction) 
o Crotalus transveraus 

o Sforeria storerioides (by present restriction) 

Zempoala (Lakes of) 

u Pseudoeurycea altamontana 
u Rhyacosiredon zempoalaensis 

Natarit 

Acaponeta 

o Tantilla bogerti 
Ixtldn 

s Cncmidophorus communis occidentalis (by present restriction) 
Miramar 

o Drymobius margaritiferus fistulosus 
Pedro Pablo, 2,500 ft. 

t Terrapene nelsoni 
San Bias 

s Hemidactylus navarri 
o Manolepis putnand 
o RMnocheilus lecontei antorUi 
Tepic 

a Bufo nayaritensis 
a Hyliola digueti 
a Hypopachus ovis 
a Leptodactylus occidentalis 
8 Eumeces parvulus 
s Sceloporus horridus albicentris 
s Sceloporus ohscurus 
Tres Marias Islands 

s Cnemidophorus sackii mariarum 
o Constrictor constrictor sigma (Maria Madre Island) 

0 Dryadopkis melanolomus slevini (Maria Madre Island) 
o Drymarchon corais eleofae (Maria Cleofa Island) 
o ExelencopMs nelsoni (Maria Madre Island) 
o Lampropeltis triangidum schmidti (= Ir. doliata sekmidti) 

0 Masticopfds flagellum uariolosus (Maria Magdalena Island) 
o ThaleropMs diplotropis forreri 
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Nue\o Le6n 

No exact locality 

o Lampropeltis leonis 
o Tantilla atriceps 
Galeana 

u Pseudoeurycea galeanae (7,000 ft.) 
a Syrrhophus smithi (15 miles west of) 

0 Cro talus triseriatus miqmhuana (=C. pricei miquihuana; 
Cerro Potosi) 

o Rhadinaea montana (Ojo de Agua, near) 
o Tantilla wilcoxi rubricata (16 miles southeast of) 
Montemorelos 

s Cnemidophorus gularis meeki 
Monterrey 

a Syrrhophus latodactylus ( Huasteca Canon, 15 miles west of) 
a Sceloporus cyanogenys 
Pablillo, trail between Alamar and 

s Sceloporus torquatus binocularis 
Pesqueria Grande 

s Cnemidophorus perplexus inornatus 
s Cnemidophorus sacldi octolineatus 
Sabinas Hidalgo 

s Sceloporus parvus parvus (hills 5 miles west of) 
o Pituophis mexicanus 
Santa Caterina 

s Sceloporus couchii 
o Nerodia couchii (by present restriction) 

Oaxaca 

No definite locality 

a Eleutherodactylus rugidosus (Pacific region of the Isthmus 
of Tehuantepec) * 
s Abronia oaxacae 

a AnoUs houlengerianus (Isthmus of Tehuantepec) 
s Anolia rubigenosus 
8 Barisia imbricata pUmifrons 
s Cnemidophorus unicolor (West Tehuantepec) 
s Phrynosoma braconnieri 
o Coluber oaxaca 

0 Enulius sundchrasti (Isthmus of Tehuantepec) * 

o Lamprotpeltia triangidum oUgozona (Tehuantepec = L. doUafa 
oUgozona) 

o Pseudoleptodeira discolor 
o Salvadora bogerti (Tehuantepec) 

Buena Vista 

o Rhadinaea macdougedU 


* More precise restriction is prohibited by the absaice of definite records from southe&stem 
Oaxac» where the types undoubtedly were obtained. Very likely the types were collected near 
Thpanatepec. 

21—90 
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Cacoprieto 

o Sc€ipModontophi8 sianichrasti 
Chihmtdn 

o Coniopkanea piceivittis 
o SymphimiiB leucostomm 

Concordia, Cafetal, 600 m., between Puerto Angel and Salina Cruz 
g Gymnopis multiplicata oaxacae 
u Magnadigita macrinii 
Cuicatldn 

s Cnemidophorm sackU australis (by present restriction) 
s Urosaurus bicarinatus nelsoni 
D ondominguillo 

8 Ctenosaura multispinis 
El Barrio 

o Stenorrhina freminmUii apiata 
Guichicovi 

o Ficimia variegata (hy present restriction) 

Ixtepec (= San Gerdnimo) 

s Sceloporus edwardtaylori 
Juchitdn 

t Geoemyda rubida 
s Cnemidophorus laiivittis 
o Toluca lineata acuta 
Lachiguiri, 7,100 ft 

6 Gaigeia dontomasi 
La Gloria, north of Niltepec 

a Eleutkerodactylus macdougalli 
Maquiltianguis 

u Thorius macdougalli (Cerro de Humo) 

Mazatlan 

s Sphaerodacfylus glaucus torquatus 
Mixtequilla 

o TantiUa depreasa 
o Tantilla striata 
Niltapec 

s Ficimia randrez (1 league north) 

Oaxaca 

s Barisia gadovii lemgata (valley of) 

8 Barisia mridiHava (by restriction) 

8 Cnemidophorus sacHi bocourU (by present restriction) 
s Eumeces breuirostris (by present restriction) 
s Oerrkonotvs hocourti (by present restriction) 
s Gerrhonotua ohscurua (by present restriction) 
o Crotalus basiUscus oaxacus 
Plucna Hidalgo 

o GeopMs sallaei (by present restriction) 

Futla 

s Anolis nebidoides 
Quezaltepec 

s Anolis mUleri 
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Quiotepec 

o Trimorphodon tau 
Rio Astuta 

a Plectrokgla brachycephala (at the foot of the Sierra Madre 
between the Sierra Madre and the Sierra Atrevesado) 

Rio Grande 

a Ptychohyla bogerti 

San Felipe, Cerro (15 kilometers northeast of Oaxaca) 
u Bolitogloasa mexioana (by present restriction) 
u Pseudoeurycea cochranae 
u Pseudoeurycea unguidentis 
u Salamandra togata (by present restriction) 
u Thoriua narisovalis 
u Thoriua pulmonaria 

a Eleutherodactylus mexicanua (by present restriction) 
a Hyla hazelae 
a Hyla robuatofemora 
a Microbatrachylua lineatiaaimua (7,000 ft.) 
a Microbatrachylua oaxacae 
o Crotalus gloydi (10,000 ft.) 
o Thamnophis eburatua 
o Toluca megalodon (summit of) 

San Jos6 Manteca (5 kilometers from San Carlos Yautepec) 
s Gaigeia radula 
San Juan del Rio 

t Rhinoclemmys meadcana 
San Juan Guivini 
o Toluca eonica 

San Luis, Cerro (16 kilometers northeast of Oaxaca) 
u Pseudoeurycea amithi 
s Sceloporua apinoaua caerideopunctatua 
San Mateo del Mar 

a Microhyla usta gadouU 
t Cinostemum trilvratum (by present restriction) 
t Kinoatemon cruentatum cruentatum (by present restriction) 
t Kinostemum mexicanum (by present restriction) 

Santa Efigenia 

a Hylella aumichraati 
a Syrrhophus leprua 
t Claudius severus 

t Stawrotypus marmoraiua (by present restriction) 

Tapanatepec 

a Bufo canaUferua (by present restriction) 
a Cystignatkm perlaevia 
a Hylella plaiycephala 
o Imantodea aplendidua oliveri 
o Micrurua nuckaUa nuchatis 
o TantiUa rubra 
Tecpan 

u Thoriua ndnutiaaimua (Santo TomSe) 
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Tehuantepec (city, and environs) 
a Bujo lateralis 
a Cystignathus fragilis 
a Diaglena reticulata (Cerro Arenal) 
a Eleutherodactylus avocaUs (Tres Cmces) 
a Rhinophrynus rostraius 
8 Ameiva undulata undulafa (by lestnction) 
s Cnemidophorua deppii deppii (by restnction) 
s Cnemidophorua guttatua immutabiUa (by pie&ent restriction) 
s Cnemidophorus guttatus striatus (by present restriction) 
s Cnemidophorus microlepidopus (by present restriction) 
s Enyalioaaurua quinquecarinatua (by restriction) 
s Lepidophyma amithi tekuanae (Gerro Arenal, 30 kilometers 
west of Tehuantepec) 

s Fhry nosoma spinimentum (by present restriction) 
s Sceloporus humeralis (by present restiiction) 
s Sceloporus melanorkinua melanorhinua (by present restric- 
tion) 

fi Sceloporus ainiferua aimferua (by present restriction) 
s Sceloporus variabilia amithi (Guengola Mt., 6 kilometers 
northwest of) 

s Sphaerodactylus inomatus (by present restiiction) 
s Uroaaurua bicarinatua anonymorphua 
o Bothropa dunni 

o Coniopkanes imperialis copei (between Cerro Guengola and) 
0 Conophia vittatua viduua 
o Dipsos elegana 

0 Dryadophia meUmolomua tekuanae (Cerro Guengola) 

0 Gcagtas longicaudatm (by present restriction) 

0 Geagras redimitus 
0 Geophis dubiua 
o Geophia istkmicus 

o Leptodeira myatacina (by present restriction) 

0 Leptotypldopa phenopa phenopa 
o Loxocemua aumickraati 

o Maaticophia mentouariua mentovariua (by present restric- 
tion) 

o Micrurua ephippifer (by present restriction) 
o Oxybelis aeneua auratua (by present restriction) 
o Thxderophia diplotropia diplotropia 
o Thamnophia ruihveni (3 miles northwest of) 
o Trimorphodon biacutatua biacutatua (bj’' present restriction) 
o Trimorphodon major 
o Tropidodipaas macdougaltt 
Hapancingo 

s Gerrkonotua Uocephalua liocephalus (by present restriction) 
s Oerrhonotua tesseUatva (by present restriction) 

Totolapam 

3 PkyUodactylua muralia 
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o Stenorhina degenhardti quinquelineata (by present restriction) 
o Stenorrhina freminvUlU freminvillii (by present resrtiction) 
Totontepec 

o GeopMs anocularis 
Ventosa, Bay 

t Caretta remivaga 

s Gymnophthalmus aumiekrasti (by present restriction) 
Xuimygopk, between Ayutla and Cacalotepec, 8,650 ft. 

0 Toluca amphisticha 
Zempoaltepec, Mt. 

s Abronia fuscolabiaUs 
s Sceloporus cochranae 

B Sceloporus siniferus cupreus (bj’^ present restriction) 

PtTEBLA 

Alchichica, Lake 

u Ambystoma subsalsum 
Cacaloapam 

o Bothrops melanurus (by present restriction) 
o Trimeresurus garciai 
Matamoros (Izucar) 

a Engy stoma metdcanum (by present restriction) 
a Hyla microtis 

a Hylodes berkenbuschii (by present restriction) 
a Tomodactylus nitidus 

B Cnemidophorus mexicanus (by present restriction) 
s Pkrynosoma taurus 
o Leptodeira splendida 
o Micrurus laticoUaris 

o Tachymenis melanocephala (by present restriction) 
o Trimorphodon latifascia (by present restriction) 

Necaxa 

o Lampropeltis triangvluin arcifera (by present restriction = 
L. doUata arcifera) 
o Tantilla morgani 
Puebla 

a Hyla cardenasi 

s Sceloporus spinosus spinosus (by present restriction) 
o Chionactis diasii 
Rio Frio, 2 miles east of 

u Pseudoeurycea bellii (by present restriction) 

VL Pseudoeurycea cephaUca cephaUca (by present restriction) 
Santa Caterina 

s Sceloporus pictus 
Sierra de Zacapoaxtla 

s Gerrhonotus deppii digueti 
Tehuaciin 

a Eleutherodaciylus cactorum (20 miles northwest at kilometer 
226) 

o Salvadora intermedia richardi (1 mile north of) 
o Trimorphodon forbe^ (San Diego) 
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Teziutlan 

o Rhadinaea quinquelineata 


Jalpan 

s Lepidophyma smitfd ocevlor 
San Juan del Rio 

u Batkysiredon dumeriUi queretarensia 
Quintana Roo 
Catmis 

o Thamnophis arah dolus 
Coba 

o Tkalerophia mexicanua yucatanenaia 
Cozumel Island 

t Kinosternon cruentatum conaora 
s Anolia cozumelae 
a Aristelliger irregularis 
s Cnemidophorua deppii cozumelua 
a Sceloporua cozumelae 
o Eu taenia rntiloris 

o Thamnophis sawritus chalceus (= JT. airtalia chalceua, by 
present restriction) 

San Luis Potosi 

No definite locality 

o Leptotyphlopa htmdUa tenmculua 
Alvarez 

u Chiropterotriton mvltidentata 
a Sceloporua pilsbryi 

o Crotalua triaeriatua triaeriatua (by present restriction) 
o Rhadinaea gaigeae 

Arroyo Sacahuite (at Palictla, 6 miles north of Tamazunchale) 
a Rana moorei 
Charcas 

s Sceloporua goldmani 
Chijol 

t Tenapene goldmani 
Ciudad Maiz 

o Oxyhelia potoaienaia (38 kilometers northwest of) 
Matehuala 

s Sceloporua parvus acutidatua (30 miles north of) 

San Luis Potosi 

o Conopais nasus heliae 
o Geophia latifrontaUa (50 miles south of) 
o LampropeUia mexicana 
o Tantilla deviatrix (= T, boeourti deviatrix) 

Xilitla (\dcinity of) 

s Gerrhonotua Uocephalua loweryi 
a Xenosaurua newmanorum 
o Adelphicoa newmanorum (region) 
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o Rhadinaea marcellae 
o Schmidtophis ruhriventris 
o Tantilla shawi 

Sinaloa 

Mazatlan 

a Bufo kelloggi (2 miles east of) 
a Bufo mazatlanensiB (2 miles east of) 
a Microhyla mtizatlanensis (2 miles east of) 
t Kinosternon hirtipea (by present restriction) 
t Pseudemys scripta ornata 
s Anolia nehulosus (by present restriction) 
s Anolia utowanae (10 miles north of) 

s Calliaaurua draconoidea bogerti (Los Chives Island in port 
of) 

s Ctenosaura teres hrachylopka 
a Holbrookia maculata elegana 
o Lepfodeira personata 

Q Leptodeira punctata (by present restriction) 

0 Leptognathus alhodnctus (by present restriction) 
o Sphenocalamus lineolatus 
0 Tantilla bimaculata 
o Trimorphodon paucimacidata 
0 Tropidodipaaa phUippU 
o Tropidonotus quadriserialia 
Plomosas 

s Sceloporua nelaoni 
o Crotalua atejnegeri 
Presidio de Mazatl&n 
a Diaglena apatulata 
a Hypopackua oxyrrhinua 
a Pternohyla fodiena 
a Rana forreri 

t Geoemyda pidcherrima pulcherrima (by present restriction) 
8 Eumecea kumiUa 
s Sceloporua clarJdi boiUengeri 
s Vta lateralis (by restriction) 
o Coluber stiiolatus (by present restriction) 

0 Gyalopion quadrangularia 

o Maaticophia flagellum Uneatua (by present restriction) 
Eosario 

o Drgmarehon coraia rubidua 
San Bias 

o Salvadora hexalepia celeris 

SONOBA 

No definite locality 

s Phrynoaoma ditmarai (not far from Arizona boundary) 
Mainland localities 
Alamos 

s Eumecea parviauriculatua 
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o Leptodeira ephippiata (Agua Marin, 8.3 miles west-northwest 
of) 

0 PhyllorhynchuB hrowni fortitm 
El Tigre Mountains 

s Sceloporua undtdatua virgatus (Santa Mana Mine, in) 
Gua3anas 

t Sphargis coriacea schlegelii (by present restriction) 
s CnemidophoTus burti (La Posa, 10 miles northwest of) 
s Holbrookia maculata fhermophUa 
s Uta gularis 

s Uta taylori (10 miles northwest of) 

0 Caudisona airox sonoraensis (by present restriction) 
o Chilomeniscus cinctus 

o Gyalopion desertorum (12 kilometers northwest of) 
o Masticophis bilineatus (by present restriction) 
o Micruroides euryxanthus (by present restriction) 
o TantiUa hobartamithi (10 miles northwest of) 
o Trimorpkodon lambda 
Guirocoba, 18 miles southeast of Alamos, 1,485 ft. 
t Pseudemys scripta hiltoni 
t Terrapene Jdauberi 
s Callisaurus draconoides brevipea 
o PaeudoAeimia hiltoni 
Hermosillo 

s Cnemidophorua tigria aethiopa 
s Coleonyx variegatua aonorienaia (5 miles southeast of) 
s Dipaosaurua doraalia aonorienaia 
a PkyUodactylua komolepidurua (5 miles southwest of) 

Llano (between Nogales and Hermosillo) 
t Kinoaternon Aaveacena atejnegeri 
Los Nogales 

s Phrynosoma bufonium (by present restriction) 
s Uroaaurua ornatua linearia 
Puerto Libertad 

8 Pkrynoaoma platyrhinoa goodei (by present restriction) 

Santa Magdalena 

s Uroaaurua ornatua ackottU 

o Chionactia oedpitaUa palaroatria (5 miles south of) 
o Diadophia regalia regalia (by present restriction) 

Tepoca Bay 

s Uma notata cowleai (shores of) 

Zuni 

s Phrynosoma regale (Sierra de la Nariz, near) 

San Esteban 

s Cnemidophorua estehanenaia 
s Ctenoaaura conapicuoaa 
a Sauromalua variua 
San Pedro Martir 

s Cnemidophorua tigria martyria 
s Uta ptdmeri 
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San Pedro Nolasco 

s Cnemidopkorus bacatus 
s Uta nolascensis 
Tibur6n 

s Callisaurm draconoides inusitatus 
s Cnemidopkorus dzsparilis 
s Cnemidopkorus punctilineatus 
s Crotaphytus dickersonae 
s Sauromalus obesua townsendi 

Tabasco 

No definite locality 

t Cinosteinum herendtianum 
t Claudius agassizii (by present restriction) 

t Claudius angustatua 

t Claudius megalocepkalus (by present restriction) 
s Laemanctus deborrei 
0 Dipsas maxillaris 
San Juan Bautista 

0 Scolecopkis scytalinus 
Teapa 

s Sceloporus teapensis 
o Bothrops nummifer nummifer 
Tenosique 

0 PUocercus elapoides laticollaris (= P, laticollaris) 
Tamaxtupas 

No definite locality 

a Bufo debilis (lower part of the Rio Grande del Norte) 
s Holbrookia maculafa approximans (lower Rio Grande) 
Antiguo Morelos 

o Micrurus Utzingeri microgalbineus (7 kilometers south of) 
La Clementina^ Hacienda, near Forl6n 
o Hypsiglena dunklei 
Marmolejo 

s Eumeces dicei 
Matamoros 

u Diemictylus meridionalis (by restriction) 
a ScapMopus couchii (by restriction) 
s Eumeces tetragrammus (by restriction) 
s Eumeces tetragrammus funebrosus 
o Coniophanes imperialis imperiaUs 
0 Lampropeltis triangvlum annulata (= L. doUata annidata) 
o Zamenis conirostris 
Mier 

o Hypsiglena ockrorhynchus texana (by present restriction) 
Miquihuana 

a Eleutherodactylus batraekylus 
0 Lampropeltis thayeri 
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Tampico 

u Diemictylus kallerti 

t Terrapene mexicana mexicma (by restriction) 
s Ctenosaura acantkura (by restriction) 
s Cyclura shauii (by restriction) 
s Cyclura teres 

s Iguana (Ctenosaura) armata (by present restriction) 

8 Iguana (Ctenosaura) bellii (by present restriction) 

s Iguana (Ctenosaura) lanceolata (by present restriction) 
o Glaphyrophis lateralis 

o LeptotypMops myopicus myopicm (Savineto) 
o Natrix rhomhifera blanchardi 
c Crocodilus biscutatus (by present restriction) 
c Crocodilus mexicanus 
Victoria, Ciudad 

s Ameiva undulata podarga (7 miles west of) 
o Pliocercus elapoides celatus 
Villagran 

o Agldstrodon bilineatus taylori (21 kilometers north west of) 

TLuOCCALA 

Huamantla 

0 Crotalus scutidatus salvini 
Veracruz 

No exact locality 
s Anolis cymbops 
o Rhabdosoma guttulatum 
Acultzingo 

u TJwriua dubitus (2 miles west of) 
u Thorius troglodytes (2 miles west of) 
a Hyla arborescandens (3 miles west of) 
a Hyla bistincta (Lake San Bernardino, by present restriction) 
a Hyla forbesi (3 miles west of) 

s Sceloporus formosus formosus (by present restriction) 
s Sceloporus mucronatus aureolas (2 miles west of) 
o Geophis blanchardi (2 miles west of) 
o Toluca lineata varians (by present restriction) 

Alvarado 

t Dermatemys mawii (by present restriction) 
t Emys calUrostris (by present restriction) 
t Limnochelone micrura (by present restriction) 
t Pseudemys scripta cataspila (by present restriction) 
t Staurotypus triporcatus 
Atoyao 

a Eleutherodactylus aUredi 
o Phrynonax guentheri 
Cabo Rojo, near Panaco Island 
o Crotalus durissus totonacus 
Cascajal, Upper Uzpanapa River 

9 AnoUs barkeri 
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Castillo deTeayo 

o Coniophanes fisaidens convergena (6 miles northwest of) 
Cerro Gordo 

s Oerrhonotus lemniscatua (by present lestriction) 

Cdrdoba 

a Agtdychnia ealUdryaa 
a Hyla eupkorbiacea (by present restriction) 
a Hylodes sallaei (by present restriction) 
a Microbatrachylua albolabria (2 miles west of) 
a Microhyla elegana 

EL Smiliaca baudinii baudinii (by present restriction) 
a Smilisca dauLinia (by present restriction) 
s Iguana iguana rhinolopka (by present restriction) 
s Leiolopiama ailvicolum (San Lorenzo, 10 miles southeast of) 
s Xenoaaurua grandia 

o Boa diviniloquax mexicana (by present restriction) 
o Conatrictor conatrictor imperator (by present restriction) 
o Drymobiua margaritiferus margaritiferua (by present re- 
striction) 

o Geophia aemidoUatua (by present restriction) 
o Micrurua aMnia oMtub (by present restriction) 
o Paeuatea poecilonotua argua (by present restriction) 
o Stenorrhina degenhardtii mexicana (by present restriction) 
o Thamnophia phenax phenax 
o Typhlopa praelongus 
Cosamaloapam 

a Acrodytea apilomma 

t Cinostemon ejfeldtU (by present restriction) 
t Kinoaternon acutum (by present restriction) 
t Kinoaternon leucoatomum (by present restriction) 
t Swanka maculata (by present restriction) 

Cruz Blanca 

u Spelerpes laticepa (by present restriction) 
s Sceloporua aeneua bicanthalia 
s Sceloporua diapar (by present restriction) 

Cuatotolapam 

g Dermophia mexicanua mexicanua (by present restriction) 
Cuautlapan 

u Paeudoeurycea nigromaculaia 
a Eleutherodactylua natator 
a Eleutherodactylua apatulatua 
a Hyla dendroacarta 

0 Cheraodromus Uebmanni (by present restriction) 
o Cheraodromva nigricans (by present resiriction) 

0 Diroaema coUare (by present restriction) 
o RhadineUa achiatoaa 
o TantiUa phrenitica 
o ScapJdodontophia cyelurua 
Encero 

s Sceloporua aerrifer pUoporua (4 miles east of) 
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Huatusco 

a Syrrkophus verruculatus 

s Anolis lemurinus hourgaei (by present restriction) 

B Anolis tropidonotus 
s Xenosaurus fasciatus 
0 Homalocranium boulengeri 
o Opisthiodon iorquatus 
Jalapa 

u BoUtoglossa platgdactyla (by present restriction) 
u Parvimolge townsendi (Cerro de los Estropajos, near) 
u Pseudoeurycea gigantea 
a Bufo cristatus 

a Bufo occipitalis (by present restriction) 
a Eleutherodactylm decoratus (Banderilla, 6 miles west of) 
a Eleutherodactylus dunni (Cerro de los Estropajos, near) 
a Eleutherodactylus venustus 
a Hyla ndotympanum (by present restriction) 
a Hyla nigropunctata 
a Hyla picta 
a Hyla taeniopus 
a Hylodes plicatus 

a Syrrkophus mystaceus (Cerro de los Estropajos, near) 
s Anelytropsis papillosus 
s Anolis laeviventris (by present restriction) 
s Anolis sallaei (by present restriction) 
s Anolis sericeus (El Encero de) 
s Anolis wiegmanni (by present restriction) 
s Celestas enneagrammus 

s Corythophanes cKamaeleopm (by present restriction) 
s Corytkophanes hernandezii (by present restriction) 
a Corytkophanes mexicanus (by present restriction) 
s Eumeces lynxe furcirostris 
s Laemanctus longipes 
3 Seeloporus jalapae 

s Sceloporus malachiticus salvini (by restriction) 
o Comophanes Assidens proterops 
o Crotalus durissus durissus (by present restriction) 
o Elapochrous deppei (by present restriction) 
o Geophis Juscus 

o Lampropeltis triangvdum polyzona (Cuatupe, near) 

(= £r. doliata polyzona) 

0 Leptodeira frenata 

o Leptodeira maculata (5 miles east of, by present restriction) 
o lAophis tricinctvs (by present restriction) 
o Micrurus elegans elegans (by present restriction) 

0 PituopMs deppei UneaticolUs 
0 Pliocercus elapoides elapoides 
o Tkamnophis scalaris scalaris 
Jicaltepec 

o Adelphieos quadrivirgatus quadrimrgatus (by present re- 
striction) 
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o Adelphicos quadrivirgatus acutirostrum (by present restriction) 
o Coluber dhon (by present restriction) 
o Sibon nebulatus (by present restnction) 
o Storeria dekayi temporalineata (8an Rafael) 

Jico (Xico) 

a Hyla proboscidea (2 miles west of) (== Hyla dalquesH) 

La Joy a 

u Chiropterotriton lavae (2 miles west of) 

La Lai a 

t Kinosternon herrerai 
Metlac 

u Oedipina lineola (by present restnclion) 
u Spelerpes infuscatus (by present restriction) 

Mirador 

u Chiropterotriton ckiroptera 
a Hyla gracilipea 
a Hyla muricolor 
s SceloporuB heterurus 
s Sceloporus mucronatus mucronatus 
3 Sceloponis livipaius 
o Botkrops nummifer veraecrucis 
o Coluber novae hiapaniae (bj^ present restriction) 
o Galedon annularis (by pre««ent restriction) 
o Imantodea cenckoa leucomelas 
0 Leptognathus dumerili (by present restriction) 

0 Spilotes puUatus auribundus 

o Spilotes pullatus mexicanus (by present restidction) 
o Spilotes variabilis (by present restriction) 
o Tantilla miniata 
o Tropidodipsaa sartoHi sartorii 
Misantla 

a Hyla godmani (by present restriction) 

Orizaba 

u BoUtoglossa rufescens 
u Pseudoeurycea leprosa 
u Spelerpes gibhicaudus 
u Spelerpes orizdbensis (Mount) 
u Tkorius pennatidus 
a Eleutherodactylus beatae (La Perla, near) 
a Eleutherodactylus rhodopis (b^^ restriction) 
a Hyla staufferi 
a Abronia taeniata graminea 
s Barista antauges 

s Barista modesta (by present restriction) 
s Corythophanes cristatus (by present restriction) 
s Diploglossus chdLyheus 
s Gerrkonotus Uocephalus opkiurus 
a Laemanctus serratus (Valley of) 
s Leiolopisma gemmingeri 

s Pkrynosoma orbieuiare cortezU (Hacienda del Jasmin, be- 
tween Cdrdoba and) 
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0 Botkrops undulatus (by present restriction) 

0 Drymarchon corais orizahensis 

0 Elaps corallinus crebdpunctatua (by present restriction) * 

0 Ficimia olivacea (by present restnction) 

0 Leptodeira annvlata taylori 
0 Ninia diademata diademata 
o Rhadinaea fulmvittis (Alpine region of) 

0 Rhadinaea uittata (by present restriction) 

0 Storeria dekayi anomala 
0 Sireptophoms bifascmius (by present restriction) 
o Thamnophis chrysocephalua 
0 Thamnophis sumickrasti sumichrasU 
o Typhlops basimaculatus (by present restriction) 

0 Typhlops perdiius 
Pan de OUa (south of Tezuitidn) 
a Hyla pachyderma 
o Toluca lineata wetmorei 
Perez 

s Cnemidophorus deppU oligoporus 
Potrero Viejo 

a Hyla rickardsi 

a Leptodactylus labialia (by present restriction) 
a Syrrhophus cysUgnathmdes 
s Eumeces sumichrasfi (by restriction) 

8 Leiolopisma cherriei sfuarti 

o Coniophanes imperiaUs claoatus (by present restriction) 
o Oxyrkopus baileyi 

o Rhadinaea decorata (by present restriction) 
o ScapModontophis nothus 

o ThaLeropMs mexicanus mexicanus (by present restriction) * 
Puerto Mexico 
a Bufo eiteli 

o Calopisma quinquevittatum mexicana (by present restriction) 
o Hydrops lubricus (by present restriction) 

Rodriguez Clara 

a Microbatrachylus pygmaeus 
o lAophis varia (by present restriction) 

San Andres Tuxtla 

s Ameiva undulata amphigramma 
o Comopfumes dssidens Rssidens (by present restriction) 

San Jos 6 Acateno 

o Geophis longiceps 
San Lorenzo 

o Ficimia publia taylori 
Tecolutla 

s HolbrooJda propinqua piperata (2 miles south oO 

* No specimenB are definitely known ftom the state of Puebla. 

* Leptophia mencanua mexicamu Smith and Taylor, Bull. U. S. Nat^ Mus., na 187, 1948^ 
p.91. 
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Teque 3 rutepec (7 miles west of Jalapa) 
a Eleutherodadylus dorsoconcolor 
o Rhadinaea forhesi 
Totalco 

u Paeudoeurycea melanomolga (20 kilometeis north of) 
s Sceloporua megalepidurua 
o Crotalua gloydi lautua 
o Siatrurua ravua (by present restnction) 
o Thamnopkia eguea equea (by present restriction) 

Tnxpan 

o Pliocercus bicolor 
Tuxpango (near Orizaba) 
o Trimorphodon collaria 
Veracruz 

a Bufo marmoreua 
a Bufo horribilia 

a Bujo trachypua (by present restriction) 
a Bufo vaUicepa (by present restriction) 
a Rana pipiena auatricola (by restriction) 
a Rhinophrynua doraaUa 
t Emys herardii 

8 Anolis jacohi (by present restriction) 
s BaaUiacua vittatua (by present restriction) 
s Cnemidophorua guttatua guttatua Wiegmann (by present re- 
striction) 

s Ctenosaura cyclur aides (by present restriction) 
s Cyclura denticulata (by present restriction) 
s Cyclwra sendcristata (by present restriction) 
s Sceloporua variabiUa variabilia (by present restriction) 
o Conophia Uneatva Uneatua (by present restriction) 
o Ninia aebae aebae (by present restriction) 
o Streptophorus sebae collaris (by present restriction) 
c Crocodihts americanus (by present restriction) 

Xometla (8^00 ft., Mt. Orizaba) 
u Paeudoeurycea gadovii 
Zacuapin 

o Dryadophia melanolomua veraecrucia 
o Eudryas hoddaerti mexiccmva 

YucatAn 

No specific locality 

u BoUtogloaaa yucatana 
a Eleutkerodaetylua laticepa 
Chichen Itzd 

a Triprion petaaatua (by present restriction) 
t Kinoatemon creaaeri (1 mile south of Hacienda) 
t Terrapene mexicana yucatamt (by present restriction) 
s AnoUa aureolva (by present restriction) 

B AnoUa beekeri (by present restriction) 
s Cnemidophorua aaekU anguatieepa (by present restriction} 
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s Enyalioaaurus defensor (by present restriction) 
s Leiolopisma cherriei ixbaac 
8 Norops yucatanicus 

s Sceloporus chrysostictns (by present restriction) 
s Thecadactylus rapicaudus (by present restriction) 

0 Bothrops yucatanicus 

0 Cochliophagus tomien (by present restriction) 

0 Coniophanes schmidti 

0 Conophis Uneatus concolor (by present restriction) 
o Dipsadomorus jasdatus (by present restriction) 

0 Dipsos brevifacies (by present restriction) 
o Dipsas sanniolus (bj’ present restriction) 
o Dryadophis melanolomus melanolomus (by present restric- 
tion) 

o Drymarchon cornis melanoceTcits (by present restriction) 
o Drymarchon corais melanurus (by present restriction) 
o Blaphe davirufa flavirufa (by present restriction) 
o Ficbnia ornata (by present restriction) 
o Ficimia publia (by present restriction) 
o Geophis rnultitorqiLes yucatanicus 

o Imantodes splendidus splendidus (by present restriction) 
o Imantodes tenuissimus (by present rct-triclion) 
o Lampropelt is triangulum hlanchardi ( = L. doliata blanchardi) 
o Leptodeira yucatanensis yucatanensis (by present restrio- 
tion) 

o Leptognathus leucostomus (by present restriction) 
o Leptognathus subannulatus (by present restriction) 
o Leptognathus torquatus (by present restriction) 
o Micrurus affinis mayensis 
o Ninia sebae morleyi 
o Oxybelis fidgidus (by present restriction) 
o Pliocereus elapoides schmidti 
o Tantilla canula (by present restriction) 
o Tropidodipsas fasciata (by present restriction) 
o Typfdops microstomus (by present restriction) 

Citilpech 

s Anolis acutirostris 
Dzitds 

0 Opheodrys mayae 
Libre Union 

o PUocercus andrewsi 
M^'da 

s Anolis Jddderi 
s Laemanctus alticoronatus 
s Sceloporus lundelli gaigeae 

8 Sceloporus serrifer serrifer (by present restriction) 
s Sphaerodactylus glaucus glaucus 
0 Coniophanes meridanus 
o Tantilla cunicidator 
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Progreso 

s Ameiva undulata gaigeae 
s Hemidactylus exsul 

Zacatecas 

Hacienda El Florencio 

a Eleutherodactglm occidentaUs 
La Colorada 

o Crotalus molossus nigrescens (4 miles west of) 

Valparaiso Mts. 

s Sceloporus jarrovii minor (by present restriction) 

UNITED STATES 

Arizona 

Apache County 

Springerville, 11 miles south of 
a Hgla wrightorum 
Cochise County 
Chiricahua Mts. 

s Urosaurus ornatus cMricahuae (Pinery Can 3 'on) 

Fairbank 

s Cnemidophorus arizome 
Huachuca Mts. 

s Holbrookia maculata pidchra (Carr Canyon, 5,200 ft.) 
s Seeloporm jarrovii jarrovii (by present restriction) 
s Sceloporus scalaris slevini (Miller Peak) 
o Crotalus lepidus klauberi (Carr Canyon) 
o Crotalus triseriatus pticei (= C. pricei pricei) 
o Crotalus wUlardi (Ramsey Canyon; by present restric- 
tion) 

o Tantilla wUcoxi wilcoxi (Fort Huachuca) 

Coconino County 

Painted Desert, Little Colorado River 
s Crotaphgtus coUaris baileyi 
Gila County 

Tonto Creek, 6,000 ft. 

0 Thamnophis ruHpunetatus 
Graham County 
Camp Grant 

o Bascanium semilineatus (by present restriction) 
o MasUeophia HageUum piceus 
Gila Mts. 

s Sauromalus obesus tumidus (Telegraph) 

Maricopa County 
Wickenburg 

o Crotalus scuhdatus scutulatus (by present restriction) 
Mohave County 

Fort Mojave, between Fort Yuma and, along the Colorado River 
near 35® N. 
a Bufo frontosus 


22—90 
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Navajo County 

Winslow, 10 miles east of 

o Arizona elegans philipi 
Pima County 

Fort Buchanan (4 miles south of Tucson) 
o Gyalopion canum 
o Hypsiglena chlorophaea 
Indian Oasis, 27 miles west of 

o Lampropeltis getulus yumensis 
Santa Catalina Mts. 

o Diadopkis regalia arizonae (Sabino Canyon) 

Sasabe 

o Crotalus tigria 

Sierra de Morena (= Sierra de la Union, 10 miles southwest of 
San ^liguel) 

s Heloderma auapectum 
Tucson 

t Cinostemum punctatum (by present restriction) 
t Kinoaternon aonorienae 

s Calliaaurua draeonoidea ventralia (by present restriction) 
o Diadophia regalia laetua (by restriction) 
o Pkyllorhynchua browni browni 
o Pituophis catemfer rutilia 

0 Thamnophia macroatemma megalopa (= T. subcarinatus 
megalopa) (by present restriction) 

Xavier 

s Coleongx variegatua bogerti 

o FhyUorhynchua decurtatua nubilia (Weisner’s Ranch) 
Santa Cruz County 

Calabasas Canyon (4 miles north of Mexican border, south of 
Calabasas) 

o Oxybelis microphthalrnua 
Santa Rita hits .♦ 

a Hyla affinia 

a Hyla arenicolor (by present restriction) 
s Sceloporua clarJd cUarJd (by present restriction) 
o Lampropeltia getulua aplendida (by present restriction) 
o Salvadora grahamiae (by present restriction) 
o Sonora aemiannidata aemiannulata (by restriction) 
Yavapai County 
Canyon Prieto 

o Crotalus mitcheUii pyrrhua 
Fort Whipple 

o Lampropeltia pyromelana 
0 Salvadora hexalepia hexalepia 
0 Sonora aemiannulata iaozona 

* While the type localities of all forma listed for this locality were origmally stated as 
''Sonora,” with little doubt the specimens actually were secured in the part of Arizona that 
was only long ago part of Sonora. Stickel (Proc. Biol. Soc. Wash., vol 56, 1948, p. 120) pro-* 
-vides reasonable evidence for justification of his restriction of the type locality of Sonora s. 
semiannufofa to the vicinity of the Santa Rita hlountains. We believe it equally reasonable to 
so restrict the other names here dted. 
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Yuma County 
Ymna 

a Bufo almrius (by present restriction) 
s Cnemidophorus gracilis (by present restriction) 

9 Cnemidophorus melanostetkus (by present restriction) 
s Phrynoaoma aolare (by present restriction) 
s Sceloporua magiater magiater (Fort Yuma) 
s Uma notata notata (by present restriction) 
s Uma rufopunctata 

Arkansas 

No specific locality 

0 Elaphe laeta laeta (Red River) 

0 Thamnophia marciana (Red River) 

Lawrence County 
Imboden 

u Siren intermedia nettingi 
California 

No ^ecific locality 

s Crotaphytus gambelii 

B Eumeces skiltonianva amhlygrammus (Fort Humboldt) 
o Masticophis lateralia 
El Dorado County 
No specific locality 

o Lampropeltis getulus boylii 
Fresno County 
Fort Miller 

9 Cnemidophorus tigris mundus 
9 Cnemidophorus mduLatua 
Fresno 

o TantUla eiseni eiseni 
Imperial County 
Holtville 

o Chionactia oecipitalia annulatua (by present restriction) 
Seeley 

0 Sonora aemiannulata linearis 
Winterhaven (= Fort Yuma, Camp Yuma) 
s Coleonyx variegatua variegatua 
s Dipaoaaurua doraaUa dorsalis 
3 Phrynoaoma m^calUi (between Vallecita and) 
s Sauromalua obeaua obesus 
s Uroaaurus graciosus 
a Uroaaurus ornatua aymmefricua 
Inyo County 
Death Valley 

s Anota calidiarum 
Kern County 
El Paso Creek 

s Sceloporua ocddenfalia biaeriatua (borders of, by present 
restriction) 
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Fort Mobave, Mountains near 
t Gopherus agaasizii 
Fort Tejon 

u Ensatina croceater 
s Xantusia vigilis 
Randsburg 

0 Lichanura roseofusca gracia 
Tehacbapi Mountains 

s Eumeces gilberti rubricaudata 
Los Angeles County 

Pasadena, Arroyo Seco Canyon 
s Uta stansburiana kesperis 
Monterey County 
Monterey 

u Aneidea lugubria lugubris 
Orange Counly 

Lower Coyote Creek, near Alamitos 
t Clemmya marmorata pallida 
San Benito County 
Bear Valley 

s Phrynoaoma coronatum frontale 
San Bernardino County 
Mojave River 

s Eumeces qmdrUineatus (by present restriction) 

San Diego County 
Boulder Creek 

u Taricha klauberi 
Coast Range, summit of 

s Sceloporua gracioaua vandenburgianua 
s Streptoaaurua mearnai (at boimdary of United States and 
Mexico) 

Deerhom Flat 

o Salvadora hexalepia virgultea 
Dry Lake, Bensons 

o Arizona elegana abumata 
0 Phyllorhynckua decurtatua perJdnai 
Dulzura 

o Crotalua ruber (by present restriction) 

La Jolla 

o Arizona elegana occidentalia 
Milquatay Valley 

s Sceloporua orcutti orcutti 
Moimtain Spring, Colorado Desert 
o Baacanion flagellum frenatum 
Narrows, The 

o Crotalua ceraatea laterorepena 

o Rkinoeheilua antonU elarua (Borego Valley, 2 miles north 
of) 

Poway 

8 Xantusia picta (by present restriction) 
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l^roctor Valley, between Jamul and Upper Otay Reservoir 
s Coleonyx imriegatus abbotti 
San Diego 

s Anniella pidchra pidckra (by present restnction) 
s Anniello texana (by present restriction) 
s Elgaria multicarinata webbii (by restriction) 
s Pkrgnosoma coronatum blainvitUi (by present restriction) 
0 Coronella multifasciata (by present restriction) 

0 DiadopMs amabilis similis 

0 Lampropeltis califomiae (= Lampropeltia getulua caU'~ 
forniae) (by present restriction) 

0 Pituophia catenifer armectena 
0 Rhinocheilua lecontei lecontei 

0 Thamnophis hammondii (=7*. elegana hammondii) (bj" 
restriction) 

Vallecito, 35 miles west of 

0 Leptotyphlopa humilia humilia (by present restriction) 
Wildwood Ranch, 1,520 ft. (6 miles southwest of Ramona) 
o Trimorphodon vandenburghi 
Witch Creek, 2,700 ft. 

s Xantuaia henahawi 
Yaqui Well 

0 Leptotyphlopa humilia cahmlae 
0 Tantilla eiaeni tranamontanua (1 mile east of) 

San Francisco Coimty 
San Francisco 

a Rana aurora draytoni (by present restriction) 

Santa Barbara County 
Santa Barbara 

0 Lampropeltia zonata zonata 
Shasta County 

Fort Reading (near Redding) 
a Scaphiopua hammondii 
Solano County 
Benicia 

a Bufo boreaa halophilua 
Ventura County 
Santa Paula, 800 ft. 
a Bufo calif omieua 


COLQBADO 

Fremont County 
Beaver Creek 

s Cnemidophorua teaaelatua 
Larimer County 
Cow Creek 

s Eumecea multivirgatua 
Prowers County 
Arkansas River 
a Bufo cognatua 
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Pueblo County- 
Pueblo 

o MasUcophis flagellum testaceua (by present restriction) 

Florida 

Monroe County 
Key West 

t Lepidochelys kempU (by present restriction) 

Indiana 

Posej’- County 

New Harmony, Fox River at 

t Pseudemys acripta elegana 

Iowa 

Pottawatomie County 
Council Bluffs 

t Terrapene ornata (by present restriction) 

Kansas 

Cowley County 
Winfield 

o Siatrurua catenatua tergeminua (by present restriction) 
Geary County 
Fort Riley 

a Microhyla oUvacea (by present restriction) 
s Phrymsoma cornutum (by present restriction) 
s Phrymsoma harlami (by present restriction) 

Riley County 
Manhattan 

t Chrysemya picta belUi (by present restriction) 

Louisiana 

Orleans Parish 
New Orleans 

t Chelydra serpentina (by present restriction) 

Missouri 

Cape Girardeau Coimty 

Cape Girardeau, below, on Mississippi River 
s Leiolopiama Usterale 
Jasper Comity 
Carthage 

o PituopMa catenifer aayi (by present restriction) 

Montana 

Chouteau dJoxmty 
Fort Benton 

a Bujo diptemus (by present restriction) 

Nebeass:a 

Boyd County 
Gross 

o Crotalua uiridia mridia (by present restriction) 
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■Washington County 

Boyers River, stone quarry on west side of Missouri River three 
miles above the mouth of 

o Thanmopkis sauritus proximus (= T. sirtalis proximus) 
o Thamnophis sirtalis parietalis (= T, ordinatus panetcdis) 

Nejw Jersey 

Gloucester County 
Raccoon 

a Rana pipiens 

New Mexico 

No definite locality 

u Siredon harlanii (Spring Lake) 
t Cinostemum henrici 
Dona Ana County 
Jornada del Muerto 

s C? otaph ytus fasdatus 
s Lamprosaw'iLS guttulatm 
Valley, 20 miles northeast of Fort Cummings 
s Holbrookia maculata flavilenta 
Las Cmces 

s Pkrynosoma modeatum (by present restriction) 

Grant County 
Fort Webster 

s Elgaria Hngii mbilis (Copper mines of the Gila) 
o Crotalm molosaus molossus (Santa Rita del Cobre) 
McKinley County 
Zuni 

o Pituophis caiemfer affinis 
Otero County 
Alamogordo 

s Uta stansburiana stejnegeri (mouth of dry canyon) 

San Juan County 
Pueblo Bonito 

s Cnemidophorus gularis velox (by present restriction) 
Shiprock 

o MasticopMs taeniatus faeniaius (by present restriction) 
Santa Fe County 
Santa Fe 

s Gambelia wisUzenii wisUzenii 

s Phrynosoma dougloBsU kernandezi (by present restric- 
tion) 

Sierra County 
Lake Valley 

o Leptotyphlopa myopicus disaectua 

New York 

Albany County 
Albany 

a Acria crepitans (by present restriction) 
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Oklahoma 

Beckham Coimty 
Suydam Creek 

s Sceloporm undidatus consobrinus (junction with nortt 
fork of Red River) 

Garvin County 
Maysville 

o Psammophis flavigularis (by present restriction) 

Tulsa County 
Tulsa 

0 Natrix erytkrogaster transversa (by present restriction) 

0 Natrix rkombifera rhombifera (by present restriction) 

Oregon 

Wasco County 
The Dalles 

s Eumeces sJdltonianus (by present restriction) 

0 Crotalm viridis oreganus (by present restriction) 

South Carolina 

Charleston County 
Charleston 

a Rana cateabeiana (by present restriction) 
t Testudo cephalo (by present restriction) 
t Testudo viridis (by present restriction) 
s Cnemidophorus sexlineatm (by present restriction) 

0 Opheodrys aestivus (vicinity of; by present restriction) 

Tennessee 

Hardeman County 

Boliver, 10 miles northeast of 

0 Agkistrodon piscivorua leucoatomua (by restriction) 

Texas 

Aransas County 
Rockport 

t Malaclemya terrapin Uttoralia 
Atascosa County 

Pleasanton, 0 miles east of 
o TarUilla kimia 

o Tantilla mgricepa fundcepa (by restriction) 

Somerset, 9 miles southwest of 

s Holbroohia propinqua (by present restriction) 

Besax County 
Helotes 

a Eleutherodactylua lafrana 
s Coleonyx brema 
s Eumecea brevUineatua 
San Antonio 

u Ambyatoma tigrinum proaerpine (Salado River, 4 miles 
east of) 

a Bufo nebvlifer (by present restriction) 
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t Pseudemys ftoridana texana 
s Sceloporus variabUis marmoratus 
Brewster County 

Boquillas, on Rio Grande River 
t Pseudemys scripta gaigeae 
Chalk Draw 

0 Leptotyphlops humilis segregus 
Chisos Mts. 

s Sceloporus merriami annulatus (east slope of) 
o Agkistrodon mokeson pictigaster (=A. contortrix pictU 
gaster) (Maple Canyon, 5J200 ft ) 
o Diadophts regalis blanchardi (the Basin) 
o Salvadora hexalepis deserticola (Government Sprini?) 
o Sonora semiannulata blanchardi (northern slopes of) 
Calhoun County 
Indianola 

o Crotalus atrox 
Cameron County 
Brownsville 

a Bufo compactilis speciosus (b^* present restriction) 
a Hyla vanvlietii 
a Syrrhophus campi 
t Amyda emoryi (Rio Grande River) 
t Gopherus berlandieri (by present restriction) 
s Cnemidophorus guttatuB Hallowell (by present restriction) 
s Cnemidophorus sackii gularis (by present restriction) 
o Coluber constrictor stejnegerianus (by present restric- 
tion) 

o Heterodon nasicus kennerlyi (by present restriction) 
o Leptodeira annulata septentrionaUs (by present restric- 
tion) 

o MasticopMs taeniatus ruthoeni 
Comal County 
New Braunfels 

s Holbrookia texana 

o Micrurus fulvius tenere (by present restriction) 
Comanche County 
Comanche 

o Leptotyphlops dulcis (by present restriction) 

Duval County 
San Diego 

a Hypopachus cimeus cuneus 
s Cnemidophorus gularis sericeus 
s Lysoptychus (Sceloporus) lateralis 
0 Sonora taylori (by present restriction) 

El Paso County 
El Paso 

a Hyla copvi 

8 Cnemidophorus marmoratus (by present restriction) 

6 Pkrynosoma pUmiceps (by present restriction) 
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Fort Bliss 

0 Tantilla mgriceps nigriceps (by present restriction/ 

Erath County 

No definite locality 

s Holbrookia macidafa lacerata (by present restriction) 
Hidalgo County 
Hidalgo 

s Sceloporus gramndcus disparilis (Lomita Ranch, 6 miles 
north of) 

Jeff Davis County 
Davis Mountains 

o Elaphe sclerotica 
Q Elaphe subocularU 
o Lampropeltis alterna 
Fort Davis 

s Cnemidopkorm grahami (by present restriction) 
s Urosaurm ornatus schmidti 
o Coluber taeniatus girardi (by present restriction) 
o Elaphe hairdi 

o Masticophia taeniatus ornatus (by present restriction) 
Kendall County 

Edge Falls, 4 miles south of Kendalia 
o Storeria dekayi texana 
Kleburg County 
Kingss^ille 

o Salvadora Uneata 
McLennan County 
Waco 

t Kinosternon flavescens davescens (by present restriction) 
Maverick County 
Eagle Pass 

o Arizona elegans elegans (by present restriction) 
o Coluber arizonae (by present restriction) 

0 Drymarchon corais erebennus 
o Drymarchon corais obsoleta 
0 Masticoplds taeniatus sckotti 
0 Sonora episcopa (by present restriction) 

Presidio County 
Marfa 

s Cnemidophorus septemvittata (by present restriction) 
Presidio (del Norte) 

0 Crotalus lepidus lepidus (by present restriction) 

Starr Coxmty 
Rio Grande City 

s Sceloporus olivaceus (Arroyo Los Olmos, 3 miles south- 
east of) 

o Fieinda streckeri (Arroyo Los Olmos, 3 miles southeast 
of) 
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Val Verde County 

Devils River (Rio San Pedro) 
a Bufo punctatus 

s Cnemidophorus perplexus perplexus 
s Eumeces obsoletus 
8 Gerrhonofua Uocephalus infernaUs 
s Holbrookia affinis 
s Sceloporus poinaeftii 

s Uroaaurua ornatua ornatua (by restnction) 

East Painted Ca\ e, near mouth of Pecos River 
s Sceloporua merriami merriami 
Webb County 
Laredo 

s Crotaphytua reticidatua (bj- present restriction) 

Utah 

Salt Lake County 
Great Salt Lake 

s Cnemidophorua tigria tigria (valley of) 
a Phrynoaoma platyrhinoa platyriunoa 
Washington County 

Beaverdam Mountains 

o Pituophia catenifer deaerticola (by restriction) 
Washington 
King County 
Seattle 

a Hyla regilla (by present restriction) 

SOUTH AMERICA 

ARGENTINA 

Buenos Aires 

0 Bothrops atrox dims 

BRAZIL 

Amazon River 

a Hyla Uchenoaa (by present restriction) 
a Rana palmipea 
Bspiritu Santo River 

o Oxybelis acuminatits 
Rio de Janeiro 

s Scinctis affilis 

COLOMBIA 

No definite localily 

o Bothropa achlegelU 
Baranquilla 

s Anolis sidcifrons 
s Ooniodactylus hracoTmxeri 
Rio Magdalena 

0 Caiman croeodUua fuacua 



364 


The Uni^^ersity Science Bulletin 


Rio Truando 

a Engystomops pustulosus 
s Anolis pentaprion 
Turbo 

a Hyla phaeota 

DUTCH GUIANA 

No definite locality 

0 CleUa eleUa della 

ECUADOR 

No definite locality 

a Bu]o intermedins (Andes) 

Guayaquil 

0 Pseudodipsas fallax (by present restriction) 
URUGUAY 

Montevideo 

0 Erythrolamprus bizona (by present restriction) 
VENEZUELA 

No definite locality 

a Bujo stemosignatus 
Caracas 

0 Comastes quincmdatits 

WEST INDIES 

CUBA 

Cienfuegos 

s Anolis sagrei sagrei (by present restriction) 
JAMAICA 

No definite locality 

t Testvdo caomna (by present restriction) 

ST. VINCENT 

No definite locality 

s Hemidactylus maboida (by present restriction) 
s Mabuya mabouga mabouya (by present restriction) 

SANTO DOMINGO 

Puerto Plata 

c Crocodylus acutus acutus (by present restriction) 
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Cnemidophorus hjTjerythrus caeruleus. . . 323 
Cnemidophonis hj-perythrus danheimae. . 824 
Cnemidophorus hj’perjdhrus hypersrthrus, 322 
Cnemidophorus hyperythrus pictus .... 324 

Cnemidophorus hjTJerythrus schmidti... 824 

Cnemidophorus labialis 323 

Cnemidophorus lativitfis 388 

Cnemidophorus marmorafus 361 

cnemidophorus maximus 822 

Cnemidophorus melanostethus 855 

Cnemidophorus mexkanus 341 

Cnemidophorus mexicanus balsas 836 

Cnemidophorus microlepidotus 840 

Cnemidophorus motaguae 319 

Cnemidophorus perplexus inomatus 337 

Cnemidophorus perplexus perplexus 368 

Cnemidophorus punctilineatus 845 

Cnemidophorus sackii angusticeps 351 

Cnemidophorus sackii australis 838 

Cnemidophorus sackii bocourti 838 

Cnemidophorus sackii communis 828 

Cnemidophorus sackii gularis 861 

Cnemidophonis sackii mariarum SS6 

Cnemidophorus sackii octolineatus 337 

Cnemidophorus sackii sackii 336 

Cnemidophorus saekii scalaris 827 

Cnemidophorus semifasdatus 327 

Cnemidophorus septemvittata 362 

Cnemidophorus sexlineatus 360 

Cnemidophorus sexlineatus iigris 327 

Cnemidophorus stejnegeri 821 

Cnemidophorus tesselatus 357 

Cnemidophorus tigris aethiops 844 

Cnemidophorus tigris canus 324 

Cnemidophorus tigris ederipes. 824 

cnemidophorus tigris martyns S44 

Cnemodophorus tigris multisoutatus. . . . 328 

Cnemidophorus tigris mundus 355 

cnemidophorus tigris rubidus 324 

Cnemidophorus tigris tigris 863 

Cnemidophorus vrtdidatus 865 

Cnemidophorus unicolor 837 
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Cnemidophorus vandenburghi 828 

Cnemidophorus varioloaus 828 

Cochliophagus tomieri 852 

Coleonyx brens 360 

Coleonyx elegans degans 816 

Coleonyx elegans nemoralis 828 

Coleonyx fasciatus 830 

Coleonsrx variegatus abbotti 867 

ColeonjTC variegatus bogerti 364 

Coleonyx variegatus peninsularia 821 

Coleonyx ■v’ariegatus slevini 824 

Coleonyx variegatus sonoriensis 844 

Coleonyx variegatus variegatus 356 

Coluber arizonae 362 

Coluber constrictor stejnegenanus 861 

Coluber novae hispaniae 349 

Coluber oaxaca 837 

Coluber sibon 349 

Coluber stnolatua 343 

Coluber taeniatua girardi 362 

Comaates quincundatua 864 

Coniophanea bipunctatus biseriatus 326 

Goniopbanes fissidens convergens 8t7 

Coniophanea jSssidens dispersus 831 

Ooniophanes fissideos fissidens 350 

Coniophanes fissidens proterops 348 

Ooniophanes fissidens punciigularis 319 

Coniophones imperialis clavatus 350 

Ooniophanes ixnp^dalis oopei 340 

CkKiic^hanes imperialis imperialis 345 

Ooniophanes lateritius 334 

Ooniophanes meridanus 352 

Coniophanes piceirittis 338 

Ooniophanes quinquevittatus 318 

Coniophanes schmidti 352 

Cmiophis lineatus concolor 352 

Oonophis lineatus lineatus 361 

Conophia pulcher plagoaus 320 

Oonophis pulcher sitnilis 326 

Oonophis stimichrastii sumichrastii 334 

Oonophis vittatus viduus 340 

Oonophis vittatus vittatus SSI 

Conopsis biserialis 384 

Oonopsis nasus 330 

Conopaia navua heliae 342 

Constrictor constrictor imperator 347 

Constrictor constrictor sigma 336 

Coronella mialtifaaciata 367 

Corythoplianea ckantadeopaia 348 

Corythophanes cristatus 349 

Corythophanes hemandezii 348 

Corythophanea mexicanua 348 

Oorythc^hanes peicaiinatus 818 

Ctenosaura acanthuia 846 

Ctenoaaura breviroatria 828 

Ctenoaatara (Cachryx) annectena 325 

Ctenosaura compUta 816 

Ctenoaavm cycluroidea 851 

Ctenosaura heznilopha 822 

Ctenosaura inatdana 828 

Ctenosaura interrupta 822 


PAOB 

Ctenoioura multiapinia 33g 

Ctenoaaura parheri 

Ctenosaura pectinata 828 

Ctenosaura sitnilis similis 820 

Ctenoaavrua conapicuoaa 844 

Ctenosaurus teres brachylopha 848 

Cri&taaaura mitrella 319 

Crotalus atrox 861 

Crotalua atrox elegana 828 

Crotalus basiliscus basiliscus 828 

Crotalus basiliscus oaxacus 814, 838 

Crotalus cerastes laterorepens 856 

Crotalus durissus durissus 348 

Crotalus durissus totonacus 846 

Crotalus enyo 822 

Crotalus exsul 828 

Crotalus gloydi 889 

Crotalus glcQ^di lautus 814, 851 

Crotalua goldmani 822 

Crotalua jimenezii 834 

Crotalus lepidus klauberi 353 

Crotalus lepidus lepidus 862 

Crotalua lugubiia mvltimaculata 330 

Crotalus lucasensis 821 

Crotalus mitchdlii xnitchellii 822 

Crotalus mitchellii psnrhus 854 

Crotalus molossus molossus 859 

Crotalus molossus nigrescens 868 

Crotalus omiltenmnus 882 

Crotalus polystictus 880 

Crotalus price! miquihuana 837 

Crotalus price! price! 858 

Crotalus ruber 366 

Crotalus semicomutus 827 

Crotalus scutulatus salvini 346 

Crotalus scutulatus scutulatus 358 

Crotalus stejnegeri 848 

Crotalus tigris 854 

Crotalua (tigria) palmeri 827 

Crotalus tortugensis 825 

Crotalus transversus 886 

Crotalus triseriatus anahuacus 829 

Crotalua tnseriatua miquihuana 387 

Crotalua triaeriatua pricei 358 

Crotalus triseriatus triseriatus 343 

Crotalus riridis oreganus 860 

Crotalus idridis viridis 858 

Crotalus vrillardi 868 

Orotaphsrtus coUaris bailesd 853 

Crotaphytua copeU 821 

Crotaphytus dickersonae 845 

Crotaphytua faaciatru 859 

Crotaphytus ftaciolatua 821 

Crotaphytua gambelii 865 

Crotaphytus insularis 828 

Crotaphytus reticulatus 868 

Crocodylus acutus acutus 864 

Crocodilua americanua 351 

Crocodilua biacutaiua 846 

Crocodilua mexicanua 846 

Crocodylus moreletxi SIS 
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Crocodilua pacificus 819 

Cyclura denticulata 851 

Cyclura seTnicriatata 851 

Cyclwra shatoii 846 

Cydura teres 846 

Cystignathus fragUis 840 

Cystignaihits microtis 886 

Cystignathvs perlaevis 889 

Dermatemys abnormia 816 

Dermochelys coriacea 815 

Dendr(H>ludion vinitor 818 

Dermatemys mawii 846 

Dermophis mexicaims mericanus 347 

Diadophis amabilis anthonyi 824 

Diadophis amabilis amilis 857 

Diadophis dugesii 829 

Diadophis regalia arieonae 854 

Diadophis regalia blanchardi 861 

Diadophis regalia laetus 854 

Diadophis regalia r^lis 844 

Diaglena reticulata 840 

Diaglena spatulata 843 

Dieroictylus kallerti 846 

Diemictylus meridionalis 845 

Dvploglosaus chalybeua 849 

Dipsadomoma faaciatua 852 

Dipsas bertholdi 815 

Dipsas brexdfacies 852 

Dipsas brevis 820 

Dipsas dimidiatus 820 

Dipsas elegans 840 

Dipsas gaigeae 828 

Dipsas maxillaris 345 

Dipsas sanniolus 852 

Dipsosaurufi carmenensis 823 

Dipsosaurus catalinensis 824 

Dipsosaurus dorsalis dorsalis 865 

Dipsosaurus dorsalis lucasensis 822 

Dipsosaurus dorsalis sonoricnsis 344 

Dirosema coUare 847 

Draconvra bivittata 820 

Diyadophis mdanolomus melanolomus. . 832 

Diyadophis melanolomus sleveni 836 

Drsradophis melanolomus stuarti ...... 881 

Dryadophis melanolomus tehuanae 840 

Drj'adophis melanolomus veraecrucis 851 

Diymaichon coraig cleofae 336 

Drjmarchon corals erebennus. 362 

Drymarehon corais meUmocercua 862 

Drymarchon corais melanurus 852 

Drymarehon corais obsoleta 862 

Drymarchon corais oiizabensis 850 

Drymarohmi corais rubidus 848 

Drymarchon coraig unicolor 825 

Drymobius chloroticus 817 

Diymobius xnargaritiferus fistuloaus. .. . 836 
Drymobius margaritiferus xnargaritiferus, 847 
Diymobius margaritiferus occidentalis. . 819 

Elapochroits deppei 848 

Blapa corallinus crebripunctatua 860 
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Elaps epistema 328 

Elaps fvlviua hypostema 328 

Blaphe bairdi 362 

Elaphe chlorosoma 384 

Elaphe flavirufa fla%'irufa 352 

Elaphe flavirufa matudai 326 

Elaphe laeta laeta 355 

Elaphe rosaliae 323 

Elaphe aderotiea 362 

Elaphe subocularis 862 

Elaphe triaspis 816 

Elaphia pleuroatictua 834 

Eleutherodactylus alfredi 346 

Eleutherodactylus auguati 330 

Eleutherodactylus avocalis 340 

Eleutherodactylus batrachylus 345 

Eleutherodactylus beatae 849 

Eleutherodactylus boli^ari 834 

Eleutherodactylus (»ctorum 341 

Eleutherodactj'lug calcitrans 832 

Eleutherodactylus conspicuus 318 

Eleutherodactylus decoratus 34S 

Eleutherodactj’lus dorsoconcolor 351 

Eleutherodactylus dunni 348 

Eleutherodactylus hidalgoensis 

Eleutherodactylus laiiceps 351 

Eleutherodactylus latrans 360 

Eleutherodactylus longipes 820 

Eleutherodactylus mexicanus 339 

Eleutherodactylus macdougalli 38 S 

Eleutherodactylus matudai 325 

Eleutherodactylus natator 347 

Eleutherodactylus occideatalis 863 

Eleutherodactylus rhodopis 349 

Eleutherodactylus nigulosus 837 

Eleutherodactylus saltator 832 

Eleutherodactylus spatulatus 847 

Eleutherodactylus terahumaiaensis 327 

Eleutherodactylus venustus 848 

Eleutherodactylus vocalis 385 

Elgana cedrosensis 823 

Elgaria IriTip i 827 

Elgaria kingii nobilis 859 

Elgaria multioarinata nana 823 

Elgaria multicaiinata vrebbii 867 

Elgaria paucicaiinatas 823 

Emya cdUirostria 846 

Emya berardU 851 

Emya grayi 819 

Emya venusta 819 

Engyatoma meaicanum 841 

Engystomopa piutulosus 864 

Ensatina croceater 856 

suxnichrasti 837 

TCrinliiig unioolor 881 

Enyaliosaurus darki 335 

Enyaliosaurus defensor 852 

Enyaliosaurus ersdihromdas 825 

Enyaliosaurus quinquecarinatus 840 

Epirhina teaaeilata 880 

Eretmoehelys imbricata 815 
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Eietmochelys squamata 315 

Erythrdamprus aesculapii 315 

Ersrthrolamprus grammophr^'s 835 

Erj/throlamprus guentheri 320 

Eudryaa boddaerti mexicanua 351 

Eumeces altamirani 385 

Eumeces brevilmeatus 860 

Eumeces brevirostris 338 

Eumeces callicephalus 330 

Eumeces colimensis 328 

Eumeces copei 334 

Eumeces dice! 845 

Eumeces dugesii 830 

Eumeces gilberti rubricaudata 356 

Eumeces humilis 848 

Eumeces mdubitus 886 

Eumeces lagunensis 821, 322 

Eumeces Ijmxe furciroatris 348 

Eumeces Ijme lynxe 338 

Eumeces multivirgatus 857 

Eumeces obsoletus 363 

Eumeces ochotereuai 882 

Eumeces parviauriculatua 343 

Eumeces parvulus 336 

EuTneees qvadrUineatuB 356 

Eumeces rovirosae 826 

Eumeces schmidti 819 

Eumeces schwartzei 325 

Eumeces skiltomanus 860 

Eumeces skiltomanus amblygrammus. . . . 355 

Eumeces sumichrasti 850 

Eumeces tetragrammua 845 

Eumeces tetragrammus funebrosus 345 

Eutaenia flavildbris 829 

Eutaenia insignianm 829 

Eutaenia macroatemma 829 

Eutaenia pulchrUatua 830 

Eutaenia nrftlorw 842 

Exelencophis nelsoni 386 

Ficimia olivacea 350 

Ficimia omata 352 

Ficimia publia 862 

Ficimia publia taylori .....814, 860 

Ficimia ramirea 338 

Ficimia ruspator 332 

Ficimia streckeri 362 

Ficimia 'caiiegata 888 

Gaigeia dontomasi 338 

Gaigeia gaigeae 883 

Gaigeia xadula 839 

Gaigeia sydvatica 888 

Qaledon amnidaria 849 

Qambelia wisUzenii wislizenii S59 

Oeoffraa longkaudaius 840 

Geagras redimitus 840 

Geatractus tecpanecua 882 

Geoemyda aieolata 818 

Geoemyda pulchenima indsa 316 

Geoemyda pulchenima pulchenima 843 

Geoemyda rubida 888 


P\GE 


Geophis anocularis 

Geophis bicolor 329 

Geophis blanchardi 346 

Geophis cancdlatus 826 

Geophis chalybeus 320 

Geophis dubius 840 

Geophis dugesii 885 

Geophis fuscus 348 

Geophis isthmicus 340 

Geophis latifrontalis 842 

Geophis longiceps g.lO 

Geophis maculifarus 835 

Geophis mutitorques 833 

Oeophis midtitorquea yucatanicua 352 

Geophis nasalis 318 

Geophis omiltemana 832 

Geophis petersii 835 

Geophis rostralis 321 

Geophis sallaei 838 

Qeoophis semiannulatus 328 

Geophis semidoliatus 347 

Geophis sieboldi 321 

Gerrhonotve adaperaus 334 

Oerrhonotua hocourti 338 

Gerrhonotua dcppii digueti 841 

Genhonotus lemniacaiua 847 

Genhonotus lichenigerus 829 

Gerrhonotus liocephalus austrinus 825 

Genhonotus lioc^halus infemalis 868 

Genhonotus liocephalus liocephalus.... 340 

Genhonotus liocephalus loweryi 842 

Gerrhonotus multifasciatua 827 

Gerrhonotus obscurus 888 

Gerrhonotus oUvaceus 829 

Genhonotus liocephalus ophiurus 349 

Gerrhonotua scincicauda ignavus 324 

Gerrhonotus tessdlatus 340 

Olaphyrophis lateralis 346 

Gcmatodes fuscus 820 

Ooniodactylus hraconmeri 363 

Qopherus agassmi 866 

Qopherus berlandieri 361 

Gyalopion canum 354 

Gyalopion desertorum 344 

Gyalopion quadrangularis 843 

Oymnodactylua coleonyz 818 

Gymnodactylus acaptdaria 318 

Gjinnophthalmus sumichrasti 341 

Gymnopis multiplicata oaxaeae 338 

Helicops septemvittata 821 

Heloderma Hemandeaii 831 

Heloderma horridum 381 

Heloderma suspectum 854 

Hemidactylus exvl 363 

Hemidactylus frenatus 814 

Hemidactylus mabouia 364 

Semidactylus navarri 836 

Hemidactylus iurdcus turcicus 314 

Hemigenius variabilia 380 

Herpetodryaa incertua 316 
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Heterodon nasicus kennerlyi 

Holbroolda affinis 

Holbrookia bunkeri 

Holbrookia maculata approximans. 
Holbrookia maculata dickersonae . , 

Holbrookia maculata elegans 

Holbrookia maculata flavilenta ... 
Holbrookia maculata lacerata . . . 
Holbrookia maculata pulchra . . . 
Holbrookia maculata thermophila 

Holbrookia propinqua 

Holbrookia propinqua piperata . . 

Holbrookia texana 

Homalocranium houlengeri 

Hydrops lubricus 

Hyla affinis 

Hyla aiborescandens 

Hyla arboricola 

Hyla arenicolor 

Hyla beltrani 

Hyla bistincta 

Hyla bromeliana 

Hyla cardenasi 

Hyla copii 

Hyla crassa 

Hyla curia 

Hyla dalquesti 

Hyla dendrosoarta 

Hyla ebraccata 

Hyla erythromma 

Hyla euphorbiacea 

Hyla eximia 

Hyla forbesi 

Hyla godmani 

Hyla gracilipes 

Hyla hazdae 

Hyla holochlora 

Hyla lafrentzi 

Hj'la leonard-schultzei 

Hyla licbenosa 

Hyla loquax 

Hyla melanomma 

Hyla microtis 

Hyla miotympanum 

Hyla muncolor 

Hyla nigropwictata 

Hyla pachyderma 

Hyla phaeota 

Hyla picta 

Hyla pinorum 

Hyla plicata 

Hyla proboscidea 

Hyla regilla 

Hyla regilla laticeps 

Hyla rickardsi 

Hyla roberfanertensi 

Hyla robertsorum 

Hyla robustofemoia 

Hyla rozellae 

Hyla smaragdina 

Hyla smith! 
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817 
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.314, 349 

863 

822 

860 

826 

883 

889 

826 
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Hyla staufferi 349 

Hyla taeniopus 348 

Hj’la underwoodi 816 

Hyla vanvlietii 361 

Hyla wrightorum 868 

Hylella azteca 886 

Hylella platycephala 889 

Hylella sumichrasti 839 

Hyliola digueti 836 

Hylodes berkenbuschit 841 

Hylodes plicatus 848 

Hylodes sallaei 347 

Hypopachus alboventer 886 

HjTopaohus caprimimus 331 

Hypopachus cimeus cuneus 861 

Hypopachus cuneus nigroreticulatus 825 

Hypopachus maculatus 826 

Hypopachus ovis 836 

Hjiiopachus oxjTrhinus 348 

Hypsiglena affinis 343 

Hypsiglena chlorophea 854 

Hs'psiglena dunklei 345 

Hypsi^ena ochrorhynca janii 330 


Hypsiglena ochrorhyncha klauberi. . .814, 324 
Hypsiglena ochrorhj-ncha ochrorhyncha, 822 
Hypsiglena ochrorhyncha texana. .. .814, 845 
Hypsiglena ochrorhyncha 


tortugaensis 314, 825 

Hsrpsig^ena ochrorhyncha venusta 828 

Hypsigloia devini 821 

Hypsiglena torquata 820 

Hypsiglena unaocularis 814, 829 

Iguana (Ctenosavra) armata 846 

Iguana (Ctenosaura) bellii 846 

Iguana (Ctenosaura) lanceolata 846 

Iguana iguana rhindlopha 847 

Imantodes cenchoa leucomelas 849 

Imantodes gemmistratus 816 

Imantodes gradllimua 881 

Imantodes latistratus 834 

Imantodes gplendidus luciodorsus 826 

Imantodes splendidus oliveri 839 

Imantodes splendidus splendidus 852 

Imantodes tenuissimus 352 

Kinostemon abaxillare 326 

Kinostemon acuttim 847 

Kinostemon creaseri 351 

Kinostemon cnientatum ccmsors. ....... 842 

Kinostemon cruentatum cruentatum 889 

Kinostemon fiavescens flavescens. 862 

Kinostemon flavesoens stejnegeri 844 

Kinostemon herrend 849 

Kinostemon hirtipes 843 

Kinostemon integrum 881 

Kinostemon leucostomum 847 

Kinostemon mexieantm 889 

Kinostemon sonoriense 354 

Lacerta lumbricoides 882 

Laeerta mexicana $82 

Laemanctus alticoronatus 868 
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Laemanctus deborrei 846 

Laemanctus Icmgipes • * 848 

Laemanctus serratus 849 

Lampropeltis altema 862 

Lampropdtis califomiae 867 

Lampropeltis catalinensis 824 

Lampropdtis doliata annulata 845 

Lampropeltis doliata ardfera 341 

Lsimpropdtis doliata blanchardi 362 

Lampropeltita doliata oligozona 887 

Lampropdtis doliata polsrzona 848 

Lampropeltis doliata schznidti * . 886 

Lampropdtis getuluB boyUi 856 

Lampropeltis getulus califomiae 867 

Lampropeltis getulus oonjunota. 822 

Lampropdtis getulus nitida 822 

LEUupropeltis getdus splendida 364 

Lampropeltis getulus snimaenals 854 

Lampropeltis knoblochi 827 

Lampropeltis leonis 887 

Lampropdtis mezi(Sina 842 

Lampropeltis nitida 822 

Lampropeltis pyromelana 864 

Lampropdtis ruthveni 885 

Lampropdtis thayeri 845 

Lampropeltis triangulum annvlata 345 

Lampropdtis triangulum ardfera 841 

Lampropdtis triangtdum blanchardi 352 

Lampropdtis triangulum ndaoni 880 

Lampropeltis triangulum oligozona 887 

Lampropdtis triangulum polyzona 848 

Lampropeltis triangulum schmidti*..*** 886 

Lampropeltis zonats agalma 321 

Lampropdtis zonata herrerae 824 

Lampropdtis zonata zonata 867 

Lamprosaurus guttulatus 869 

Leidopisma assatum assatum 816 

Leiolopisma assatum taylori. 829 

Ldolopisma cherriei chenid.. 816 

Leiolopisma cherrid iabaac 852 

Leiolopisma cherriei stuarti 850 

Leiolopisma forbesorum 838 

Ldolopisma gemmingeri 849 

Leiolopisma laterals 858 

Leiolopisma dhicolum 847 

Lepidochelys kempii 858 

Lepidochdys olivacea 815 

LepidophjTna flavomaculatum 

flAT- nTna 818 

Lepidophyma smithi occulor 842 

Lepidophyma smithii smithii 819 

Itepidophyma smithii tdiuanae 840 

Lepidodactylus labialis 850 

Lepidodactylus melanonotus 820 

Lepidodactylus oecidentalis 386 

Leptodeira axmulaia polystieta 816 

Leptodeiia annulata septentxicKialis 861 

Leptodeira annulata taylori 850 

Leptoddra bressoni 885 

Leptodeira ephippiata 844 

Leptodeira frenata 848 
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Leptodeira guUleni 881 

Leptodeira maculata 848 

Leptodeira mystacina 840 

Leptodeira personata 848 

Leptodeira punctata 848 

Leptodeira smithi 885 

Leptodeira splendida 841 

Leptodeira soicatanensis malleisi 825 

Leptodeira yucatanensis ;yTicatanensis. . . . 352 

Leptognathus albocinctus 843 

Leptognathus bemoullii 819 

Leptognathus cucuUiceps 817 

Leptognathus dumerUi 849 

Leptognathus leucostomus 862 

Leptognathus subannulatus 852 

Leptognathus senddnctus 817 

Leptognathus sexscutatus 819 

Leptognathus torquatus 852 

Leptophis oecidentalis praestans 318 

Leptotyphlops bressoni 835 

Leptotyphlops dugesii 328 

Leptotyphlops duleis 861 

Leptotyphlops humilis cahuilae 857 

Leptotyphlops humilis humilis 857 

Leptotsrphlops humilis segregua 861 

LeptotsThlops humilis slevini 821 

Leptotsrphlops humilis tenuiculus 842 

Leptotyphlops maximus 381 

Leptotyphlops myopicus dissectus 859 

Leptotyphl(^ myopicus myopicus 846 

Leptotyphlops phenops bakewelli 328 

Leptotyphlops phenops phenops 840 

lAchanura myriolepis 321 

Lichanura roseofusca gratia 856 

Lichanura roseofusca roseofusca 821 

Lichanura trivirgata 322 

Liophis tricinctua 848 

Liophis varia 860 

Limnochdone micrura 846 
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'I^yphlops microstomus 852 

Typhlopa perditus 860 

Typhlops praelongus 847 

Typhlopa psittacus 821 
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PA6B 


Uma essul 828 

Uma nolata cowlesl 844 

Uma notata aotata 865 

Uma rufopunctata 855 

Ungaliophis continentalis 818 

Urosaurus aiiriculatus 829 

Urosaurus bicarinatus anonymoiphus. ... 340 

Urosaurus bicarinatus bicarinatus 886 

Urosaurus bicarinatus nelson! 888 

Urosaurus bicarinatus tuberculatus. ..... 828 

Urosaurus clarionensis 829 

Urosaurus gadovii 883 

Urosaurus gmciosus 856 

Urosaurus irregularis 820 

Urosaurus mioroscutatus 822 

Urosaurus nigricaudus 822 

Urosaurus omatus caeruleus 82? 

Urosaurus omatus cbiricahuae 858 

Urosaurus omatus linearis 844 

Urosaurus omatus omatus 868 

Urosaurus omatus schxnidti 862 

Urosaurus omatus schottii 844 

Urosaurus omatus symmetricus 855 

Urosaurus unicus * 826 

Uta concinna 828 

Uta gidaris 844 

Uta lateralis 848 


PAGB 


Uta mannophorus 828 

Uta martinensis 824 

Uta nolascensis 845 

Uta palmeri 844 

Uta parva 321 

Uta squamata 824 

Uta stansbuiiana elegans 821 

Uta stansburiana hesperis 856 

Uta stansburiana stejnegeri 869 

Uta stellata 824 

Uta taylori 844 

Verticaria esperitenais 324 

Verticaria frcmdscensis 824 

Virginia fasciata 310 

Xantusia gilberti 322 

Xantusia henshawi 85? 

Xantusia picta 856 

Xantusia vigilis 856 

Xenodon mexicanus 818 

Xenosaurus faseiatus 848 

Xenosaurus grandis 847 

Xenosaurus neiwmanorum 842 

Xenosaurus laokhami 81? 

Zamenis conirostris 845 

Zamenis lateralis fidiginosus 824 
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Anomalies Found in a Series of Fetal and Newborn 

Puppies 

BY 

Homes B. Latimer, 

Department of Anatomy, University of Kansas 

Abbteaci : Anomalies occurring in a series of 176 fetal and newborn puppies 
are reported. The anomalies are grouped under three categories: hernias; 
abnormally-shaped oi^ans; and absence of oi^ans. There are three cases of 
hernia; five cases in which the thyroid and two in which the ^leen has an 
abnormal shape; there is one case in which the urinary bladder is absent, and 
two in which one of the paired gonads is absent. 

A series of 176 fetal and newborn puppies has been used in study- 
ing the growth of the various organs, and several anomalies have 
been observed and recorded. A record of these, and also the relative 
incidence of the various tj^ies of anomalies, may be of interest, 
hence this report is being presented. 

There were 162 fetal and 24 newborn puppies in this series. They 
were all obtained from the dogs tised in the Physiology Department 
and consequently were of all breeds, or rather, most of the dogs 
were of no breed, being mongrels. None of the fetuses were taken 
from dogs used in prolonged physiology experiments, which might 
aflfect the development of the fetuses. The newborn puppies were 
found at the animal house in the morning, having been bom some 
time during the night. Tliese newborns were chloroformed and then 
treated in the same manner as the fetuses. All of the specimens 
were preserved in an adequate amount of 10 percent formalin after 
the abdominal and the thoracic cavities had been filled with a 10 
percent solution of formalin. Only enough formalin was injected 
into these cavities, using a hypodermic syringe, to moderately fill 
the cavity. Then an opening through the skin, fascia and brain 
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case was made at the top of the skull so that the fluid might enter 
and preserve the brain and spinal cord. They were left in the 
formalin solution for at least two months so that they might he 
completely fixed and the evidence (Donaldson, ’94; Hrdlicka, ’06; 
Kato, ’38) seems to indicate that the changes, whatever they may 
be, have become stabilized after this length of time in the pre- 
servative. 

There were 36 litters, with from 1 to 9 in each litter, or an average 
of 4.89 puppies per litter. There were 6 litters of newborns and they 
averaged just 4 puppies per litter. There were 86 of each sex and 
4 were so small that their sex could not be determined positively in 
the gross dissection. They ranged from 3 to 494 grams in body 
weight and from 55 to 257 mm. in body length. The heaviest fetus 
weighed 410 grams, but the longest specimen was a fetal dog. 

Each specimen was removed from the formalin solution, all excess 
liquid removed with paper toweling and then weighed on a labora- 
tory balance to the nearest tenth of a gram for the larger specimens 
and on a chemical balance to the nearest milligram for the smaller 
specimens. These smaller specimens, as well as the organs, were 
weighed in a glass stoppered weighing bottle to prevent drying dur- 
ing the weighing. The lengths are the nose-anus lengths measured 
along the back of the puppy. In the larger litters, where the fetuses 
were crowded, they were much more curved than in those litters 
with few and widely separated fetuses. 

A regular routine of dissection was followed as described in an 
earlier paper (Latimer and Corder, ’48). When these anomalies 
were foimd they were studied and recorded on the backs of the 
record cards. It has seemed of some value to collect these and find 
out some of the more common variations found in a series of fetal 
and newborn dogs. 

These anomalies may be grouped in iiiree categories: (o) hernias; 
(6) absence of organs and (c) abnormally shaped organs. 

Hernias 

In these 176 specimens three hernias were foimd, one umbilical, 
one diaphragmatic and one through the muscular lacuna. This last, 
a most unusual hernia has been described (Latimer, ’48) and it will 
not be described again. A diligent search of the literature has re- 
vealed no case similar to this, described either in man or in any of 
the domestic animals. This was a hernia of approximately one- 
third of the length of the small intestine throu^ the muscular la- 
cuna. The herniated mass seemed to have followed the course of 
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the psoas major muscle out into the medial side of the thigh. An- 
other hernia, also in a male fetus of 7.268 grams of body weight, 
was a typical umbilical hernia. Only about two cm. of the small 
intestine had herniated out through the umbilical opening whose 
edges were rounded and not closely pressed on the hernia or the um- 
bilical vessels. The third hernia was found in a 262.3 gram female 
fetus. In this ease the entire spleen had passed under the left lateral 
lumbocostal arch into the left thoracic ca^-ity. The vessels were 
attached in a normal manner to the spleen and their other con- 
nections were all normal except their length which was increased, 
of course, due to the position of the spleen up in the thoracic cavity. 
These last two types are found both in man and in the domestic 
animals and they need no further discussion. Three cases of hernia 
in 176 specimens gives an incidence of 1.7 percent for this series 
of puppies. 

One thing noticed in the handling and dissection of all of these 
specimens was that the tension of the abdominal wall was much 
greater than that of the thoracic wall. In both the fetuses and also 
in the newborn pups the abdominal cavity was full while the thoracic 
cavity was not filled completely. Even in the early newborn speci- 
mens the lunp had not completely filled the thoracic cavities. In 
these specimens the abdominal cavity appeared to be more than full 
and in three of tiiese there had been a herniation or protrusion of 
a viscus from this cavity. 

Abnobmal Shape 

The most common variation was the shape of the th 3 ^oid gland. 
In these dogs there were usually two separate and distinct lobes 
lyiug on either side of the trachea and in no way connected by 
thyroid tissue. In five of these dogs, one male and four females, the 
inferior or caudal ends of these paired lobes were connected by an 
isthmus or a median mass of thyroid tissue thus resembling the 
shape of the human ths^oid gland. These specimens with the two 
lobes of the thyroid coimected by an isthmus ranged in body weight 
from 8.624 to 220.5 grams of body weight. One female with a body 
weight of 203.7 was a newborn puppy. Bradley (’43) describes the 
thyroid as consisting of two lobes and "an isthmus of variable di- 
mensions.” He later says “Frequently the isthmus is absent.” The 
isthmus was present in but five of the 176 or in but 2.84 percent of 
the specimens used in this study. 

The rather frequent persistence of the old thyroglossal duct ex- 
tending as far as the hyoid bone and foimd in man in 27 percent 
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of the cases (Gudernatsch, ’42), was not seen in any of these dogs. 
When one remembers the unpaired anlagen of the thyroid, it seems 
that the human thyroid and these five anomalies are more primitive 
than the type usually found in the dog. May we then call this an 
atavistic anomaly? 

Absence op an Obgan 

There are three cases of this type. In one male fetus weighing 
13.6 grams there was no urinary bladder. Both ureters ended in a 
mass of areolar tissue in the pelvis. The other two cases have one 
of the paired gonads missing. A male fetus of 18.140 grams of body 
weight had no left testis and a female of 20.6 grams of body weight 
had no right ovary. In both of these cases, the organ of the other 
side seemed to be perfectly normal in size, shape and location. 

Anomalous Spleens 

The last two anomalies are found in the spleen. The spleen in 
the dog is an elongated and flattened organ, and very small in the 
early fetus. One of these in a 97.5 gram male fetus had the dorsal 
end bifurcated. The entire spleen was small, weighing but 0.1972 
gram. The notch causing this bifurcated tip was not more than 3 
mm. deep. In another male with a body weight of 56.0 grams, there 
was a small accessory spleen. This spherical mass of splenic tissue 
was about 2 mm. in diameter and located in the greater omentum. 

All of these anomalies, with the exception of the first, have been 
reported before but it seems worth-while to present these to give 
some idea of the types of variations fotmd in a series of fetal and 
newborn dogs and the frequency of their occurrence. Had these 
fetuses been permitted to go on to normal birth, most of these anom- 
alies would not have prevented a normal adult life. The location 
of the spleen in the thoracic cavity might not have made any dif- 
ference in the normal life of this dog. The piece of the small in- 
testine herniated out through the umbilicus might have been re- 
tracted before birth, but the hernia through the muscular lacuna 
would probably have been a serious thing for this newborn puppy. 
Obviously the shape of the thyroid would have made no difference 
in the postnatal life of these dogs, provided it secreted a normal 
amoimt of thyroxine. The absence of one of the paired gonads 
would have made no difference, for very likely the one persisting 
gland would have hypertrophied and adequately cared for the need 
of the animal. The absence of the urinary bladder would be a very 
serious anomaly, had it not developed later before the birth of the 
dog. 



Latimer: Anomalies of Newborn Puppies 385 

This absence of the urinary bladder and the hernia through the 
muscular lacuna are probably the only cases which would have 
seriously affected the postnatal life of these puppies. Thus, in only 
two out of 176 fetuses and newborn puppies, or in only 1.1 percent 
of this series, were there any anomalies which would in any way 
have interfered with a normal postnatal life. 
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(Hymenoptera, Megachilidae) 
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Abstract: This paper is a revision of a genus of bees, Proteriades, which is 
known only from California and adjacent states. It is remarkable for having 
peculiarly modified mouth parts which are used in obtaining pollen from the 
flowers of Cryptcmtha. So far as known bees of this genus collect pollen from 
no other plant. Proteriades is believed to have been derived from an Anr 
tAocopa-like ancestor. 

The forms which have received the generic or subgeneric names Cephalapis 
and Xerosmia are here included in Proteriades, A total of twenty-two species 
are recognized, fourteen of which are described as new. In addition, three 
new subspecific names are proposed. 

Proteriades is a genus of small megachilid bees, allied to Hoplitis 
and Anthocopa, and remarkable for having rather numerous species 
in spite of its limited distribution and for having specialized pollen 
collecting apparatus enabling its members to obtain pollen from 
flowers of Cryptantha, upon which it seems to be entirely dependent. 

Distribution 

All the known species of the genus except P. incanescens (Cock- 
erell) have been found only in California and occur from near sea 
level to 9,500 feet altitude in the moimtains. P. incanescens ranges 
from eastern California into Nevada and Arizona. Presumably 
other species will also be found to occur in these states. This dis- 
tributional pattern parallels that of certain other megachilid bees 
(see Michener, 1943, 1944a) which for some reason do not range 
nearly as far eastward and southward as does the desert habitat in 
which they occur in California. 
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Of the twenty-two species now recognized, fifteen are known in 
both sexes, with the sexes in most eases certainly allocated, but in 
a few cases a little uncertainly. Five species are known only in the 
female sex, and two only in the male sex. Several species are 
known to be widely distributed in California, while others remain 
known from only one or a few localities. One of us (Timberlake) 
has collected nine species, over one-third of the known species of 
the genus, on or in the immediate vicinity of the grounds of the 
Citrus Experiment Station in Riverside, California. This was done 
over a period of more than twenty years, and one species (similis) 
was found but once and another {seminigra) only during one year. 
Thus any locality where suitable conditions exist may continue to 
yield additional species for many years. We may have a good 
proportion of the species, but there certainly must be others still 
unseen. It is evident that much more material needs to be collected, 
and that many years may elapse before a full imderstanding of the 
genus is achieved. 

Pollen Collecting 

It seems unquestionably true that all species of Proteriades col- 
lect pollen exclusively from flowers of the boraginaceous genus 
Cryptantha. The mouth parts (galeae and labial palpi) are provided 
with stiff curled hairs, especially in the female. These serve to 
puU the pollen from the stamens which are hidden in the throats 
of the flowers. These flowers are too small to permit the bees to 
enter bodily and collect pollen in the usual way. From the curled 
or hooked hairs of the mouth parts the pollen is transferred for 
carrying to the hairs of the scopa on the under side of the abdomen. 

Thus far there is no evidence whatever to suggest that the dif- 
ferent species of Proteriades are restricted to different species of 
Cryptantha. Se'V’eral species of Proteriades have been collected on 
more than one species of Cryptantha, and the indications are that 
a species of Proteriades will utilize whatever Cryptantha species are 
available in the neighborhood. All eight species of Proteriades 
found at Riverside were on Cryptantha intermedia. 

There is no evident relationship between speciation in Cryptantha 
and that in Proteriades. Not only are the Proteriades species not 
restricted to particular species of Cryptantha, but the distribution 
of the plant is far wider than that of the bee, extending eastward to 
the Great Plains and southward far into Mexico and even to South 
America. In this connection it should be pointed out that in the 
vicinity of Riverside, where eight species of Proteriades are com- 
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peting with one another, visiting the same flowers at the same season 
in the same place, the season of flight of the bees does not even 
coincide with the main bloom of the Cryptantha plants. These plants 
appear in great numbers, especially in bare and disturbed soils, and 
are at the height of their bloom in March. Many of them may dry 
up before the end of that month. Other plants, more favorably 
situated, as on a north slope or at the edge of a boulder or wherever 
the soil retains its moisture longer than in exposed places, may 
bloom through April and May into June. It is mainly such plants 
which support the Proteriades populations. 

However, at high altitudes in the Inyo Mountains the Proteriades 
are on the VTng a few days before the first Cryptantha flowers are 
in bloom. Here the situation is wholly different from that in coastal 
southern California (Riverside) for in these high desert ranges the 
season is extremely short and probably no Cryptantha plant sur- 
vives the aridity to bloom for more than a few weeks. 

While collecting pollen at flowers the females are easy to collect, 
in comparison with the males, and it is partly on account of this 
that as many as five species are known only from the female sex. 
The females also undoubtedly have a much longer season of flight. 
The males, on the other hand, have the habit of sunning themselves 
on the ground, or on a convenient stone or stick, from which they 
make periodic sorties over the Cryptantha flowers apparently in 
search of mates, only occasionally lingering at the flowers to feed. 

The nesting habits of only P. xerophila (Cockerell) have been 
observed, but presumably all the species nest in the ground. As 
reported by Michener (1943), P. xerophila was reared from old 
nests of Anthophora Unsleyi Timberlake which were dug from the 
ground by Doctor G. E. Bohart. 

Phylogbny 

From our meager knowledge it is impossible to draw a reliable 
phylogenetic tree of Proteriades, but it is possible to suggest the 
relationships of certain species. The genus apparently evolved 
from an Anihocopa-lika ancestor, as it agrees with that genus in the 
robust form, in the clypeus usually produced well over the base 
of the labrum, and in having the inner surface of the hind coxae 
flattened and carinate along the inmer ventral margin. The de- 
parture from an AntAocopa-like structure is in having specialized, 
stiff, hooked hairs in the mouth parts and in having the base of the 
first metasomal tergum much less basinlike and more sulcate me- 
dially as in the genus Hoplitis although to a less degree. 
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As the bulk of the species of Anthocopa and Hoplitis, as well as 
of other related genera such as Osmia, have five-segmented maxil- 
lary palpi, it is clear that this is a primitive characteristic. It is 
retained in only two species of pTotcriddBSj Tenwtuld and iticdUBscBTis. 
These species, although specialized in certain respects, appear to 
constitute the most primitive group of Proteriades, which we will 
call the remotula group. It is perhaps significant that the group is 
relatively widespread, occurring from northernmost California to 
the southern part of the state and eastward at least to Southern 
Nevada and the Grand Canyon region of Arizona. The male of 
remotula is remarkable in having very few hooked hairs on the 
mouth parts, and these but little hooked. This may be another 
primitive characteristic. Unfortunately the male of iucdueeceuB is 
imknown. 

No doubt derived from the remotula group is a large group, the 
bulk of the genus, which may be called the tristis group. It differs 
from the remotula group principally in having four or less seg- 
ments in the maxillary palpi. The species included are basing eri, 
bidenticauda, caudex, cryptanthae^ hamulicornis, nanula, nigra, 
palmarum, pygmaea, reducta, seminigra, similis, tristis, truicauda, 
and xerophila. Specialization along several different lines is evi- 
dent in this group. For example, reduction in the maxillary palpi 
to two segments occurs in reducta, reduction in size in nanula and 
pygmaea. The males of several species show special modifications; 
for example, the acute antennae of hamulicornis, the ventral pro- 
tuberance of the base of the abdomen of caudex and cryptanthae, 
the long scoop-shaped apical tergum of truicauda, and the bidentate 
apical tergum of bidenticauda. The last structure is similar to that 
of deserticola, a member of the semirubra group, but there seems 
to be no close relationship between bidenticauda and deserticola, 
the bidentate tergum having arisen independently in the two groups. 

P. xerophila differs from other members of the tristis group prin- 
cipally by its large size and the tridentate seventh metasomal tergum 
of the male. The sixth sternum has a pair of lobes, one on each 
side of the short median fold. As these differences are no more 
striking than the differences between certain members of the tristis 
group, xerophila is included in that group. It is the type species 
of Xerosmia, a name which might well be used in a subgeneric sense 
for all members of the remotula and tristis groups. 

The semirugra group is characterized by very distinctive females 
but has males scarcely distinguishable from those of the tristis 
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group. It is no doubt derived from the tnstis group. In the fe- 
males the mandibles are thick, not gradually narrowed subbasally 
as in the remotula and tristis groups. The ctypeus of the female 
is thickened, either short and but little overhanging the labrum or 
produced into a pair of fingerlike projections. In the male the sec- 
ond metasomal sternum has a broad transverse subapical ridge which 
extends uniformly across the segment. In members of the tristis 
and remotula groups this ridge, if present at all, is interrupted 
medially. Species included in the semirubra group are evansi, de- 
serticola, and semirubra. P. boharti is tentatively included al- 
though unknown in the female. In the event of a subgeneric dmsion 
of Proteriades, this group would be called Proteriades s. str. 

The last group contains the single species jacintana, which is re- 
markable for its elongate form, broad genal areas, keeled clj’peus 
in both sexes, the long nearly straight margin between the second 
and third mandibular teeth of the female, etc. This species may 
be placed tmder the subgeneric name Cephalapis, but as it is merely 
one more, highly specialized derivitive of the tristis group, the use 
of the subgeneric name seems unnecessary, unless Xerosmia is also 
utilized in a subgeneric sense for the tristis and remotula groups. 

Systematic Teeatment 

The genus Proteriades was established by Htus (1904) for the 
male of a California bee described by Cockerell (1898) as Heriades 
semirubra. Other species that belong here are Chelostoma {Cephala- 
pis) jacintanum Cockerell (1910), Osmia remotida Cockerell (1910), 
Hoplitina incanescens Cockerell (1922), Osmia xerophUa and 0. 
palmarum Cockerell (1935), and Proteriades evansi and P. tristis 
Michener (1936) . Cephalapis Cockerell, which was described as a 
subgenus of Chelostoma, was based on a very distinctive species of 
Proteriades and possibly desert'es recognition as a subgenus in its 
new position. In 1943 Michener erected the group Xerosmia for 
Osmia xerophila Cockerell and placed it as a subgenus in the genus 
Anthocopa. After reconsideration in the light of the numerous addi- 
tional species of Proteriades now known, Xerosmia is removed to 
Proteriades, with which it agrees in every way except for certain 
specialized male characters. At that time it was believed (Michener 
1941, 1943, 1944) that Proteriades was more closely related to 
Hoplitis than to Anthocopa, and it was the Anthocopa-lSke char- 
acteristics of xerophila that lead to its inclusion in Anthocopa as a 
subgenus. It is now apparent that other Proteriades share these 
characteristics, and xerophila must be placed with Proteriades, 
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which, however, could logically be regarded as a subgenus of 
Anthocopa. 

The following is the synonymy of Proteriades: 

Proteriades Titus 

Proteriades Titus, 1904, Jour. New York Ent. Soc., 12: 25; Cockerell, 1906, 
Bull. Amer. Mus. Nat. Hist., 22 : 445 ; Michener, 1936, Amer. Mus. Novitates, 
875 : 28; Sandhouse, 1939, Mem. Ent. Soc. Washington, 1:2; Michener, 1941, 
Amer. Midland Nat., 26: 160; Sandhouse, 1943, Proc. U. S. Nat. Mus., 92: 591; 
Michener, 1944, Amer. Nat., 78: 262; Michener, 1944, Bull. Amer. Mus. Nat. 
Hist., 82 : 263. 

T:^e: Heriades serrdrvba (monobasic). 

Cephalapis Cockerell, 1910, Ann. Mag. Nat. Hist., (8)5: 23; Sandhouse, 1943, 
Proc. U. S. Nat. Mus., 92 : 535. 

Type: Chelostoina {Cephalapis) jcudrUanum Cockerell (monobasic and orig- 
inal designation), 

Xerosmia Michener, 1943, Ann. Ent. Soc. Amer., 36: 81; Michener, 1944, 
Bull. Amer. Mus. Nat. ffist., 82 : 264. 

Type : Osmia xerophila Cockerell, by original designation. 

As elsewhere explained, the genus can be recognized by the 
hooked or wavy hairs of the galeae and labial palpi. The first ab- 
dominal segment is intermediate in structure between that of Antho- 
copa and that of Hoplitis, being sulcate but more broadly so than 
usual in HopLitis, Almost all of the species are small, black, with 
the abdomen partly red. 

As indicated for each of the new species, holotypes are in the 
collections of the Citrus Experiment Station of the University of 
California, the California Academy of Sciences or in the Snow En- 
tomological Collections of the University of Kansas. Paratypes of 
each species, wherever posible, are divided between these collections 
and where series of paratypes exist some have been sent to the 
American Museum of Natural History and the United States Na- 
tional Museum. 

Key to the Spbcibs of Proteriades 
FEMALES 

1. Clypeus with longitudinal median carinate ridge; mandible with apical tooth basad 
of which is a notch, followed by a long straight margin (fig. 7) ; geoal area 
twice as broad as eye seen from side. jacintana 


Cbnpeus without longitudinal ridge and without carina except in P. palmarum; 
mandible tridentate (fig. 9) ; genal areas at most but little broader than eye. . . 2 

2. Cbiieus produced on each side (next to base of mandibles) as much as, or more 
than, in the middle, and not overhanging base of labrum or doing so only 

medially 8 

Clypeus distinctly more produced in middle than at the sides and overhanging base 

of labrum 4 

8 . Side of dypeel noargin more produced than Uie middle, which is much elevated 
and perpendicularly dedivous, the margin strongly arched as seen from beneath 


and leaving base of labrum fully exposed; mandibular teeth nearly equal. . . euanri 
Clypeal margin about equally produced at sides and in the middle, with a short 
median process that is moderately devated over base of labrum; noandibles 
with innv apical tooth reduced to an angle and much shorter than the two 
acute outer teeth. deaerticola 
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4. Clypeus truncate or rounded at apex; mandibles not broadened medially 5 

Median lobe of clypeus strongly produced and with two fingerlike divergent proc< 

esses between which is a small acute tooth; mandibles very broad at middle, 
deeply excavated on inner margin toward the base, and a little narrowed to 
apex semiruhra 

5. Oypeal margin in middle more or less thin-edged and strongly projecting over 

base of labrum, not or feebly crenulate 6 

CljTeal truncation thick-edged, crenulate with four or six small blunt teeth, and 
but little produced over base of labnun crjjptanthae 

6. Upper half or two-thirds of clypeus strongly swollen and shining and nearly im- 

punotate medially; maxillary palpi five -segmented 7 

Clypeus more uniformly convex with the punctures moderately dense to crowded 
(a median impunctate line in paZmaruTn); maxillary palpi with two to four 
segments 8 

7. Clypeal margin broadly rounded with no distinct angles demarking truncation; 

mesoscutum with punctures not coarser than those of vertex remotu^a 

Clypeal margin with a clearly defined truncation; mesoscutum with punctures 
coarser than those of vertex incaneacena 

8. Abdomen black, or at most with a small amount of red on first tergum and sides 

of second; terga always with distinct white hair-bands; clypeal margin broadly 

truncate, or emarginate-truncate 9 

Abdomen with much red on the three basal segments, the hair-bands well de- 
veloped or not; clypeal margin usually less distinctly truncate, sometimes 
plainly rounded 12 

9. Without red on abdomen (desert species). 10 

Sides of first one or two segments of abdomen red (coastal and montane species), 

triatia 

10. Smaller species, about 0 mm. long; distance between posterior ocelli subequal to 

distance from one of them to e^’e margin 11 

Bobust species, usually about 8 mm. long, rar^ only 6.5 mm. ; distance between 
posterior ocelli less than distance from one of them to eye margin xerophila 

11. Clypeus strongly convex above the middle with longitudinal median raised im- 

punctate line; emargination between second and third mandibular teeth ar- 
cuate palmarum 

Clypeus less strongly convex, without such a line or with it weakly developed; 
emargination between second and third mandibular teeth angular nigra 

12. Clypeal margin broadly rounded, with a very obtuse sublateral angulation far to 

each side; small species about 8.0 to 4.6 mm. long IS 

Clypeal margin more or less distinctly truncate in middle, that is with rounded 
angles demarking truncation in addition to sublateral angles; length about 

5 mm 15 

18. Clypeus veiy densely punctured; prominences in front of ocddi shining and dis- 
tinctly more sparsely punctate than vertex and rest of supraantennal area. , aimilis 
Clypeus less densely punctured, with interspaces between punctures; prominences 
in front of oedili not or scarcely more sparsdy punctate than vertex and rest 
of supraantennal area 14 

14. Small desert species, with pubescence white and unusually abundant on face, 

cheeks, sides of thorax and margins of mesoscutum; hair bands of abdomen 
broad and dense, the disk of last three terga covered with white hair; punc- 
tures of mesoscutum about a puncture-width apart; length usually not over 

4 tnm pggmaea 

Slightly larger montane and coastal specie with pubescence less clear white, less 
dense on face and thorax; disk of fourth tergum wdl exposed, that of fifth 
and sixth segments with sparse white hair; punctures of mesoscutum mostly 
less than a puncture width apart ; length 8.5 to 4.6 mm nanvla 

15. Apical TTiarg in of dypeus not distinctly concavdly arcuate on each side of the 

truncation 

Apical marg iTi of dypeus rather distinctly but shallowly tfnarginate on each side 
of the rather narrow truncation, the sublateral angulation strong but obtuse. 
(Punctures of clypeus dose, those of mesoscutmn rather coarse and almost uni- 
formly less than a puncture width apart) caudex 
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16. Superior part of supraautexmal area (frons), especially the slightly prominent areas 

just in front of the lateral ocelli, having the punctures more or less separated. . 17 

Supraantennal area uniformly and very dosely punctured, the surface appearing 
more dullish 19 

17. First three metasomal terga and generally most of the fourth, red; abdominal 

bands weak; somewhat smaller species, about 4.6 to 5.5 mm. long 18 

Abdomen black, the sides of all terga red, but decreasingly so toward apex ; apical 


margins of first five terga conspicuously pallid, and the first four each with a 
dense white haiz-band. Length 5.5 to 6 mm. (Sublateral angulations of cly- 
peal margin very obtuse, so that the margin appears rather broadly rounded.), 

truicauda 

18. Maxillary palpi short, indi5?tinctly two- or three-segmented; apical truncation of 

clypeus rather distinct and about equal to the oblique sides, which have the 

sublateral angulation very obtuse reducta 

Maxillary palpi four-segmented and usually distinctly longer than in reducta; 
clypeol margin usually distinctly although minutely notched (the notch bear- 
ing a seta) just inside the lateral angulations, so that the latter are produced 
to form small blunt teeth hidenticauda 

19. Clypeal truncation distinctb' less in width than the oblique sides of the apical 

margin; punctures of clj’peus at least a puncture- width apart; punctures of 
mesoscutum close, but rather more separated than those of frons; first three 

terga, and sometimes a large part of fourth, red hamulicomis 

Cl>'peal truncation about equaling width of oblique sides of the apical margin; 
punctures of clj^peus rather less than a puncture-width apart; punctures of 
mesoscutum about equaling those of frons in density ; basal terga more or less 
black in middle, the first sometimes only narrowly so, the fourth either en- 
tirdy black or red at sides aeminigra 


1. Mandible longer than front tibia, with subapical dorsal angle so that it is vir- 

tually tridentate; dj'peus with longitudinal median carina; emargination be- 
tween lobes of ninth tergum deeply TT-shaped jacintana 

Mandible shorter than front tibia, bidentate ; clypeus without longitudinal carina ; 
ninth tergum, if bilobed, with emargination between lobes broad and shallow 
(except in rcTnotida^ 2 

2. Seventh metasomal tergum tridentate; sixth sternum with two small but strongly 

projecting lobes on dther side of base of median fold xerophUa 

Seventh tcrguui truncate, bidentate or bilobed; fifth sternum without such 

lol>es 3 

8. Sev^enth metasomal tergum bidentate at apex, the teeth small, separated by at 

least four times the width of a tooth 4 

Seventh tergum troncate at apex, or notched medially, the teeth or lobes in that 
case at least half as broad as the space between them 5 

4. Teeth of se\^entli tergum separated by a crescentiform emargination ; second ster- 

num with a broad, subapical, transverse ridge ; fifth sternum fringed ; abdomen 

with broad white apical hair-bands deaerticola 

Teeth of sev’enth tergum separated by a quadrate emargination; second sternum 
with an oblique sweiling on each side subapically; fifth sternum not fringed, 
its posterior margin broadly transparent, without hairs; abdomen without 
hair-bands hidenticauda 

5. Flagdlum rounded at ai>ex; x>osterior coxae not concave mesially, not spined 6 

Apical segment of fiagellum produced beneath at apex into a fine, sharp hook; 

posterior coxae concave mesially, with long sharp spine arising from inner side 

at apex hamuUcomia 

0. First sternum with a large hornlike swelling at apex 7 

First sternum with at most a low median protuberance at apex 8 

7. Process of first sternum narrowing to transvorse truncate, thin-edged apex, its pos- 
terior face fiat and perpendicular; seventh tergum truncate at apex. . . eryptanthae 
Process of first stemum thick, trunklike, ending bluntly, its posterior face convex; 
second to fifth sterna ecu^h with an apical fringe; seventh tergum strongly 
emarginate at apex, the two lobes a little less wide than the median emargi- 
nation caudex 
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8. Seventh tergum no longer than preceding one; second sternum without a pro- 

tuberance on each side 9 

Seventh tergum much lengthimed, the apical portion convex above, concave be- 
neath, broadly truncate at apex, its lateral margins nearly straight and un- 
armed ; second sternum with a protuberance on each side subapically .... trmcauda 

9. Impunctate margin of clypeus broadly emarginate, with small median protuber- 

ance or tooth; angles demarking clypeal truncation acute semirubra 

Margin of clsnpeus emarginate or not but without median tooth, often crenulate; 
angles demarking c-ljrpeal truncation obtuse 10 

10. Posterior coxae each with inner carina elevated to form a lamella which is ab- 

ruptly terminated at its apex; flagellar segments longer than broad boharti 

Posterior coxal carinae normal; flagellar segments shorter, at least subapical ones 
broader than long or rarely as long as broad 11 

11. First sternum nearly nude, or thinly and uniformly hairy 12 

First sternum with a triangular medio -apical area densely covered with white hair, 

which also fringes the margin. (Length at least 6 mm.; middle coxae not 
toothed.) reducta 

12. Maxillary palpi five-segmented; seventh tergum with a deep almost semicircular 

emargmation separating lobes which are about half as wide as ^nargination, 

remotula 

Maxillaiy' palpi three- or four-segm^ted ; seventh tergum truncate or with shallow 

emargmation separating lobes which are at least as wide as emargination 18 

18. Larger species, 6 to 7 mm. long; middle coxae each with a ventral angle or tooth 
in front of base of trochanter; ^ lateral margins of seventh tergum strongly 

angulated; teeth of mandibles equal or subequal (except in a&mimgra) 14 

Small species, about 3 to 4.5 mm. long; middle coxae not toothed; lateral mar- 
gins of seventh tergum very obtusely and weakly angulated; outer tooth of 
mandibles much longer than uinar tooth 16 

14. First sternum with a definite shinmg medio-apical protuberance; abdomen 

almost wholly red, infuscated apically haamgeri 

First sternum nearly evenly and weakly convex across the apex; abdomen with 
black dorsally on most or all of the terga 15 

15. Seventh tergum with hardly a trace of a median notch ; first three or more meta- 

somal terga with red semivigra 

Seventh tergum definitdy notched to form two rounded lobes; red confined to 
sides of first two metasomal terga tristia 

16. Carina of inner ventral angle of posterior coxa weak, absent distally where coxa is 

beveled ; distance from posterior ocdlus to extreme posterior margin of v^tex 
little more than diameter of ocellus; genal areas little more than half as wide 
as o^es seen from side; pubescence d^ise and brilliantly white, obscuring sculp- 
turing of face up nearly to level of ocelli pygmaea 

Carina of inner ventral angle of posterior coxa conspicuous and complete, coxa not 
beveled; distance from posterior ocellus to extreme posterior margin of vortex 
- nearly twice diameter of ocellus; genal areas much more than half as wide as 
eyes seen from side; pubescence dull white, not obscuring facial sculptturing 
above level of antennal bases. nannla 

Proteriades remotula (Cockerell) (new combination) 

Oamia remotula Oockerell, 1910, Can. Ent., 42: 170. 

Erythroamia reemotuUif Bray, 1917, Pomona Jour. Ent. Zo5L, 9 : 96. 

Hoplitina remotula^ CTockerell, 1922, Amer. Mus. Novitates, 40: 6. 

SopliHa remotula, Sandhouse, 1989, Mem. Ent. Soe. Washington, 1 : 140. 

This species is not common and only a few specimens are known. 
The female can easily be recognized by the bulging upper half of 
the clypeus and the depressed lower half, as well as by the broadly 
rounded margin. It differs from other species, except incamscens, 
by the five-segmented maxillary palpi. The male, here described 

1. Seen from the side of the body this projection appears as a tooth. Actually the middle 
coxa is produced ventrahy, mesad and basad of the of the trochanter, to zonn a small 
transverse rounded lamella. 
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for the first time, differs from other species in the almost semicircu- 
lar emargination of the seventh metasomal tergum. 

Male: Black, including abdominal sterna; first to third meta- 
somal terga and sides of fourth red; posterior margins of third to 
fifth terga broadly testaceous. Mandibles red subapically; distal 
ends of tarsal segments reddish ; under surface of flagellum and parts 
of tegulae dark brown. Wings dusky hyaline, stigma and veins 
black. Head much broader than long; inner orbits distinctly con- 
verging below. Genal areas over two-thirds as broad as eyes seen 
from side. Distance between posterior ocelli subequal to distance 
from one of them to posterior margin of vertex and to eye margin. 
Clypeal margin broadly convexly rounded, slightly crenulate, an- 
gulate sublaterally, margin not thickened. Mandible with outer 
tooth acute, inner blunt and much shorter than outer. Maxillary 
palpi five-segmented; hairs of galeae and labial palpi sparse and 
scarcely hooked. Hypostomal carinae low. Antennae short, first 
and last flagellar segments markedly longer than broad, second to 
fifth broader than long, remaining segments about as long as broad. 
Middle coxae not toothed. Posterior coxae not lamellate; carinae 
very inconspicuous. Sixth metasomal tergum only feebly angulate 
at sides. Sides of seventh tergum feebly angulate, not emarginate; 
apex strongly bilobed, wnargination between lobes semicircular, 
about twice as broad as apex of a lobe. First metasomal sternum 
flat, sparsely pubescent, with irregular fringe along posterior margin. 
Second sternum without swellings, its posterior margin weekly emar- 
ginate medially, fringe feeble. Third, fourth, and fifth sterna con- 
spicuously fringed, the fringes conforming to the broadly concave 
sternal margins. Sixth sternum without the usual ferruginous fold, 
but with a feeble longitudinal median ridge ending in a small pro- 
jection between the broad apical lobes of the sternum. Punctation 
of head and thorax fine, that of vertex coarser than that of meso- 
scutum, cl3q)eal margin broadly impunctuate but not smooth and 
shining. Pubescence white, pale ochraceous on dorsum of head and 
thorax, largely covering face to well above imtennal bases, rather 
long and abundant on thorax, not forming abdominal bands. 
Length, 5.2 mm.; fore wing, 4 mm. 

Female: Black, first three metasomal tei^a ferruginous red, 
sometimes narrowly blackish at the middle. (In a Modoc County 
female, tiiird teigum black, with a red patch on each side at the 
base and a black patch on middle of the base of first two terga.) 
Tegulae dusky red to black, mandibles more or less reddish on 
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apical half, but the flagellum dark. Wings dusky hyaline, the 
stigma and veins nearly black. Head as broad as thorax, the genal 
areas nearly as broad as eyes seen from side. Distance between 
posterior ocelli equal to distance from one of them to posterior edge 
of vertex, less than distance from one of them to eye margin. Eyes 
rather strongly converging below. Clypeus large, bulgingly convex 
at base, apical two fifths abruptly depressed and only slightly arched 
from side to side, this part strongly projecting over labrum and 
bases of mandibles, its margin roimded out, although sometimes a 
little truncate medially, this truncation shorter than distance from 
end of truncation to eye margin, margins laterad of truncation 
gently concave, entirely without sublateral angles. Maxillary palpi 
five-segmented. Mandibles moderately expanded at apices and a 
little constricted near the base, the two outer apical teeth acute, 
the middle tooth closer to outer tooth than to inner one, the latter 
subacute, short, separated from middle tooth by a rounded emargi- 
nation. Head and thorax closely and finely punctured. Punctures 
of clypeus a little coarser than those elsewhere, close at sides of 
disk, but widely separated on middle of basal convex area and on 
the apical depression. Pubescence rather thin and long, mostly 
erect on head and thorax, and whitish except more or less tinged 
with ochraceous on vertex and mesonotum. Hair of mesoscutum 
very short and fine, with longer erect hairs interspersed, but these 
mostly shorter than the hair of face and scutellum. Abdomen with 
appressed hair, denser on the three apical segments, but not forming 
bands. Hair on sides of first tergum longer and erect. Length, 5.5 
to 6.5 mm.; fore wing, 3.8 to 4.5 mm. 

Type locality: Claremont, Los Angeles County, California. Other 
specimens are as follows: One female. La Crescenta, Los Angeles 
Coxmty, California, on Cryptantha intermedia, May 5, 1935 (P. H. 
Timberlake) ; one female, Newhall, Los Angeles Coimty, California, 
April 20, 1940 (R. M. Bohart) ; two females. Riverside, California, 
on same flower, April 6, 1945 (P. H. Timberlake) ; one male, one 
female, Pinacles National Monument, San Benito County, Cali- 
fornia, April 24, 1948, on Cryptantha (P. D. Hurd) ; one female. 
Rock City, Mount Diablo, Contra Costa County, California, May 
24, 1940 (E. G. Lmsley) ; one female (unusually dark in coloration). 
Fandango Pass, Modoc Coimty, California, July 10, 1946, on As- 
clepias (P. D. Hurd, R. F. Smith) from the collection of Doctor U. 
Lanham. 

The type is in the United States National Museum. 
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We are indebted to Dr. E. G. Linsley and Mr. P. D. Hurd of the 
University of California for the opportunity to study the male of 
this species. 

Proteriades incanescens (Cockerell) new combination 

This is a medium sized or large species, the female (male un- 
known) of which has the upper portion of the clypeus strongly con- 
vex, shining, with punctures separated by more than their diameters. 
In this respect it resembles remotvla and to some extent hamuli- 
comis. Both of these species are smaller and neither has the strongly 
produced and clearly truncate clypeal margin which characterizes 
incanescens. Another distinctive feature of incanescens is the long 
antennal scape, which is almost five times as long as broad and 
longer than the distance between the inner margins of the antennal 
sockets. In other species the scape is usually less than four times 
as broad as long and scarcely longer than the distance between the 
inner margins of the antennae sockets. 

Female: Black, first three metasomal terga and sometimes base 
of fourth red. Mandibles dark red, infuscated basally. Antennal 
flagellum brown, paler beneath. Legs brownish black, tarsi paler, 
distitarsi rather light brown. Tegulae brownish black. Wings clear, 
veins and stigma blackish. Head about as wide as thorax and about 
as long as broad. Genal areas as wide as eye seen from side. Dis- 
tance between posterior ocelli subequal to distance from one of them 
to eye margin and to posterior edge of vertex. Inner orbits con- 
verging below. Upper two thirds of clypeus strongly convex, lower 
third depressed, margin strongly produced over labrum to a broad 
truncation which is feebly emarginate medially, angles demarking 
truncation conspicuous, separated by distance equal to distance 
from one of them to lateral angle of clypeus, sublateral angles of 
clypeus virtuall3' absent. Mandibles narrowed near the base by a 
gentle emargination of the inner margin as usual in this group; 
apices with distance between outer and middle teeth less than that 
between middle and inner teeth, all teeth acute. Hjrpostomal car- 
inae highest behind angle, gradually narrowed anteriorly. Maxil- 
lary palpi five-segmented. Punctation rather coarse and sparser 
than in many species, convex upper portion of clypeus coarsely 
punctured, median portion shining with punctures separated by 
several diameters but laterally puctures are closer; mesoscutum at 
least as coarsety and less closety punctate than vertex and at least 
as coarsely punctate as mesepistemum, areas mesad to parapsidal 
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furrows sometimes a little more finely and closely punctured than 
adjacent areas. Pubescence abundant and white except for vertex 
and disk of mesoscutum where it is pale ochraceous; supraclj'peal 
and paraocular areas densely pubescent nearly to level of anterior 
ocellus; thorax rather more densely pubescent than usual; first 
three metasomal terga with narrow apical bands of pubescence 
which are broken medially; fourth more densely pubescent but with 
a denser apical band; fifth and sixth uniformly covered with w'hite 
pubescence. Scopa yellowish white. 

Proteriades incanescens incanescens (Cockerell) new combination 

Hophtina incanescens Cockerdl, 1922, Amer. Mus Novitates, 40: 7. 

This subspecies differs from the following by its larger size, the 
presence of red on the base of the fourth metasomal tergum, and 
perhaps by the slightly coarser punctation of the mesoscutum. 
Length, 7.0 to 7.5 mm. ; fore wing, 4.8 mm. 

This subspecies is known from two specimens, the type from 
Grand Canyon, Arizona, May 24, 1918, and another from the same 
locality (7,000 feet altitude), June 5, 1940 (R. M. Bohart). The 
t 3 rpe is in the collection of the American Museum of Natural His- 
tory and was lent for study through the courtesy of Dr. Mont A. 
Cazier. 

Proteriades incanescens nevadensis new subspecies 

This subspecies differs from the above in its smaller size, the ab- 
sence of red on the base of the fourth metasomal tergum, and the 
slightly finer mesoscutal punctation. Length, 6.0 to 6.5 mm.; fore 
wing, 4.0 to 4.2 mm. 

Holotype female: Kyle Canyon, Charleston Mountains, Nevada, 
May 24, 1940 (G. E. Bohart). One female paratype: Owens Val- 
ley, Mono County, California, 7,000 feet altitude. May 31, 1941, 
(R. M. Bohart). 

The holotype is in the collection of the California Academy of 
Sciences, San Francisco, California, 

A specimen from Deep Creek, San Bernardino County, California, 
May 9, 1936 (E. G. Linsley) has the clypeus less clearly truncate 
than in incanescens, and has the interocular and interooellar dis- 
tances more as in remotuLa. It probably represents either a new 
species or, more likely, an intergrade between nevadensis and remo- 
tvda. If the latter interpretation is correct, incanescens and ne- 
vadensis should both be considered subspecies of remotula. 
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Proteriades tristis Michener 

Proterkides tristis Michaier, 1936, Bull. Southern Calif. Acad. Sci., 86; 92, 

This is a rather large species, black with the red confined to the 
first two abdominal segments. It thus resembles the structurally 
very different P. jacintana. 

Male: Black, large lateral areas on the first metasomal tergum, 
nearly meeting dorsally, and small areas at sides of second tergum 
red. {One specimen has red areas at sides of third tergum.) Poste- 
rior margins of first six terga broadly testaceous. Flagellum and 
parts of tarsi dark brown. Mandibles red subapically. Tegulae 
amber colored. Wings dusky, veins and stigma black. Head as 
wide as thorax. Genal areas nearly as wide as eyes seen from side. 
Distance between posterior ocelli less than distance from one of 
them to posterior margin of vertex or to eye margin. Iimer orbits 
slightly converging below, except for lower portions which are 
slightly divergent. Flagellar segments mostly slightly longer than 
broad but first very short and broader than long. Clypeal trunca- 
tion broader than labrum, delimited by distinct angles, slightly con- 
cave, sometimes slightly crenulate; margin of trimcation distinctly 
and broadly thickened. Mandibles with outer tooth not greatly 
longer than inner. Maxillary palpi four-segmented. Middle coxae 
each with distinct tooth in front of base of trochanter. Posterior 
coxae not lamellate, although carinae are very high. Sixth tergum 
with a distinct small tooth at each side. Seventh with a conspicuous 
emargination on each side separating the rounded lateral teeth from 
the bilobed median projection. First metasomal sternum but little 
thickened, without protuberance. Second to fifth sterna fringed, 
fringe of second short and rather irregular, of third long and con- 
forming to emargination of sternum, of fourth shorter and rather 
sparse, of fifth still shorter but dense. Sixth sternum with the usual 
ferruginous fold, the summit of which is flattened and provided with 
short pubescence; apex of fold produced into a spine. Punctation 
rather fine, finer and closer on clypeus and lower parts of paraocular 
areas than elsewhere on head, markedly coarser on mesepistema 
than elsewhere on head and thorax. Punctaiion of abdomen rela- 
tively coarse, many of punctures larger than those of mesoscutum. 
Pubescence white, rather sparse, not completely hiding surface even 
on clypeus, forming weak apical bands on lateral portions of metaso- 
mal terga. Length, 5.6 to 7.0 mm.; fore wing, 4.0 to 4.8 mm. 

Female: Coloration similar to male, red of second tergum often 
greatly reduced or even absent. Head as wide as thorax, broader 
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than long. Genal areas as wide as eye seen from side. Distance 
between posterior ocelli slightly less than distance from one of them 
to eye margin or to posterior margin of vertex. Eyes slightly con- 
verging below. Clypeus not strongly bulging, margin with distinct 
truncation broader than distance from end of tnmcation to lateral 
angle of clypeus; angles demarking ends of truncation distinct, sub- 
lateral angles weak and close to ends of truncation. Mandibles nar- 
rowed near base by emargination of inner margin; apex with teeth 
acute. Maxillary palpi four-segmented, rather long and slender. 
Punctation much as in male. Clypeus closely punctured, a little 
more coarsely so than rest of head. Pubescence rather sparse, white, 
faintly ochraceous on dorsum of head and thorax, forming apical 
bands of white pubescence on posterior margins of first four meta- 
somal terga and covering surfaces of fifth and sixth terga. Soopa 
white. Length, 6.0 to 7.0 mm. ; fore wing, 3.8 to 4.2 mm. 

The holotype of this species, from Eagle Rock Hills, Los Angeles 
County, Califoniia, is on deposit in the California Academy of Sci- 
ences.. Additional specimens are from La Crescenta, Los Angeles 
County, California; Altadena, Los Angeles County, California; 
Idyllwild, Ribbonwood, Vandevanter Flat, and Santa Rose Moun- 
tain (6,400 and 7,500 feet altitude), San Jacinto Mountains, Cali- 
fornia (all C. D. Michener) ; Mill Creek, San Bernardino Mountains, 
California (P. H. Timberlake) . The species has been collected on 
Cryptantha intermedia and C. micrantha. Males have been col- 
lected on dates ranging from May 2 to June 18, females May 5 to 
June 19. 

Proteriades seminigra new species 

This is one of the smaller species of generalized structure. The 
male is similar to that of tristis, but smaller, with much more red 
on abdomen and the apex of the seventh metasomal teigum not 
bilobed. The female agrees with hamulicomis in ha\nng the punc- 
tures of the frons almost uniformly close, but differs in having less 
red on the abdomen and the punctures of mesoscutum about as 
close as those of the frons. The metasomal sterna are usually 
largely black, while in other species they are usually reddened. 

Male: Black, the first four metasomal terga red on each side. 
First tergum red except for a median black line, the following seg- 
ments increasingly broadly black in middle, the fourth with about 
the middle half black. Apical margins of terga, except the last, 
and especially of the third to sixth, broadly rufotestaceous. Venter 
25-90 
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black. Mandibles red between middle and bases of teeth (or nearly 
all red). Flagellum a little reddened beneath. Tarsal claws ferru- 
ginous. Tegulae amber color. Wings dusky hyaline, the stigma and 
veins nearly black. Head slightly broader than long, and broader 
than thorax. Genal areas nearly as wide as eyes seen from side, 
widest opposite middle of eyes, and narrowing above. Antennae 
moderately long, with middle segments of flagellum nearly as long 
as wide. Margin of clypeus with a broad, somewhat crenulate and 
slightly concave truncation, the margin of which is thickened and 
impunctate, this truncation broader than labrum and limited by 
distinct angles. Mandibles with outer tooth much longer and 
slender than inner tooth. Maxillary palpi short and plainly four- 
segmented. Middle coxae each with a small ventral tooth in front 
of base of trochanter; hind coxae not lamellate. Sixth metasomal 
tergum obtusely toothed far to each side, the tergal margin basad 
of this tooth conspicuously convex. Seventh tergum strongly and 
broadly notched on lateral margins to produce obtuse lateral an- 
gulations and the moderately broad apical process, the latter well 
rounded on apical comers and only feebly emarginate medially. 
First sternum evenly convex across apex, where it is only slightly 
elevated above the following segment; pubescence sparse and evenly 
distributed except for being somewhat denser along posterior mar- 
^n. Second sternum without definite preapical swelling. Apical 
fringes on second to fifth sterna long, becoming very dense in middle 
of third sternum and conforming to broadly emarginate apical mar- 
gin of fifth sternum. Ferruginous median fold on sixth sternum 
well developed, flattened on summit, especially basally and pro- 
\ided with short pubescence, apex produced as a short spine. Head 
and thorax finely and closely punctured, the punctures dense on 
clypeus, and very close on frons and mesocutum. Abdomen minutely 
and closely punctured, the pimctures becoming sparser on middle of 
discs of first and second terga. Pubescence white, forming the usual 
dense brush on clypeus, and long and rather dense on cheeks, sides 
of thorax and around maigins of mesonotum. Hair of abdomen 
short, fine, and appressed, becoming denser on apical segments, and 
longer and erect along the lateral margins. Length, 4.5 mm.; fore 
wii^, 3.5 mm. 

Female: Black, with red on sides of first three metasomal terga. 
Mandibles red except at base on outer side. Head as broad as long, 
the genal areas over three fourths as broad as eyes seen from side. 
Posterior ocelli a little closer to edge of vertex than to the eyes, the 
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distance between them about equal to distance to vertical margin. 
Antennae short and slender, the segments of flagellum, except apical 
one, no longer than broad. Mandibles not much broadened to 
apex, and constricted as usual before the base, the three teeth rather 
short and subequal, all acute. Disk of clypeus gently convex at 
base, apical third depressed. The apical margin of clypeus with 
truncation feebly concave medially and slightly reflexed, a little 
longer than the oblique sides, angles demarking truncation distinct, 
mai^ns about half-way between ends of truncation and margins of 
eyes. Punctures of head and thorax of about the usual size but 
more uniformly close than usual. Punctures of clypeus much less 
than a puncture width apart, a narrow impunctate strip bordering 
the apical truncation. Punctures of frons, vertex and mesonotum 
almost uniformly less than a puncture width apart, those of meso- 
pleura more separated. Abdomen very finely and closely punctured. 
Pubescence white, moderately dense on face and sides of thorax. 
Vertex and disk of mesoscutum comparatively nude, but provided 
with a fine appressed pubescence interspersed with somewhat longer 
erect hairs. Abdomen with sparse, very fine, short, appressed hair 
and narrow apical bands formed of whiter, more pumose hair on 
the fihst three terga, the discal hair becoming progressively denser 
on the last three segments but not forming bands. Ventral scopa 
short and whitish. Length, 5 mm.; fore wing, 3.8 mm. 

Ty'pe material: See semwigra serrdnigra. 

Proteriades semirdgra seminigra new subspecies 

This form differs from the following in ha\'ing the inner orbits of 
the eyes of the male slightly converging below and the distance 
between the posterior ocelli of the male subequal to the distance 
from one of them to the eye margin or the posterior margin of the 
vertex. There is sli^tly more black on the dorsum of the abdomen 
in both sexes than in yosemitensis, the red on the second meta- 
somal tergum of the female occupying about the outer third on each 
side, with slightly more red on first tergum and less on third. 

Holotype male: Riverside, California, on Cryptaniha intermedia, 
April 15, 1938 (P. H. Timberlake) . Allot 3 rpe female. May 6, 1938, 
and one male paratype April 21, 1938, with data otherwise the same. 
One female paratype. La Crescenta, Los Angeles County, California, 
on Cryptaniha intermedia, April 19, 1936 (C. D. Michener). The 
holotype and allotype are in the collection of the Citrus Experiment 
Station. 
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Proteriades seniinigra yosemitensis new subspecies 

This form differs from typical seminigra in having the head of the 
male broader, the inner orbits of the eyes of the male with upper 
portions slightly converging below but lower portions slightly di- 
verging below. The distance between the posterior ocelli of the male 
is less than the distance from one of them to the nearest eye margin 
or the posterior margin of the vertex. There is less black on the 
abdomen in both sexes so that the first metasomal tergum may 
be almost wholly red above in either sex and the second tergum of 
the female often has only a small middorsal black area. 

Holotype male, allotype female, and four male and six female 
paratypes: Yosemite, California, 3,880-4,000 feet altitude. May 
25 and 31, 1938, some on Cryptantha (R. M. Bohart). An addi- 
tional male, not a paratype, from Palmdale, California, April 11, 
1936 (G. E. and R. M. Bohart) . The holotype and allotype are in 
the collection of the California Academy of Sciences, San Francisco, 
California. 

Three specimens from Big Pine Creek, Inyo County, California, 
7,500 feet altitude, June 12 to 17, 1942 (R. M. Bohart) are tenta- 
tively assigned to this subspecies although the single male has the 
distance between the posterior ocelli as in typical seminigra, 

Proteriades palmarum (Cockerell) new combination 

Osmui palmarum Cockerell, 1935, Fan-Placific Ent., 11 . 48 (part). 

Anthocopa (Xerosmta*) ptHmamm, Michener, 194$, Aim Ent. Soc. Amer., S6: 88. 

This is one of two small species of Proteriades ■without red on the 
abdomen; it differs from the other, P. nigra, by the presence of an 
impunctate line on the clypeus. It does not seem probable that its 
male will prove to have the peculiar characters of P. xerophila 
(Cockerell). 

Female: Black, wth no red on abdomen, except a reddish stain 
for a short distance between the black disks and testaceous apical 
margins of the first five metasomal terga. Mandibles red in apical 
third or half, and flagellum more or less reddened beneath. Tegulae 
clear amber color. Wings a little dusky hyaline, the stigma and 
nervures brownish. Head broader than thorax, but no broader than 
long. Genal areas as ■wide as eyes seen from side, widest at and be- 
low the middle of eyes and narrowing above. Posterior ocelli about 
the same distance apart as distance to eye margin and slightly 
farther apart than distance to edge of vertex. Maxillary palpi short, 
with four nearly equal segments. Mandibles moderately expanded 
at apices and strongly constricted before bases by an emargination 
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of the inner margin of each. Three apical teeth of mandibles de- 
creasing in size and acuteness from the outer to inner tooth, the 
two inner teeth being separated by a rather shallow emargination, 
inner tooth scarcely acute. Clypeus large, with the strongly pro- 
duced, thin-edged anterior margin broadly truncate, truncation de- 
marked by broadly rounded angles. Disk of clypeus gently convex, 
rather narrowly depressed apically. Head and thorax closely and 
finely punctured, the punctures of frons and mesoscutum mostly 
less than a puncture width apart. Punctures of clypeus of about 
the same closeness, but leaving a narrow smooth raised median line 
and a transverse punctureless strip across the border of the trunca- 
tion. Abdomen with minute close punctures. Pubescence rather 
abundant and white, except that it is slightly tinged with ochraceous 
on the vertex and disk of mesoscutum. Hair-bands of first four 
metasomal terga broad, dense and white, widening at sides of first 
tergum. Disks of following terga covered with appressed whitish 
hair. Ventral scopa short and white. Length, about 5.5 mm. ; fore 
wing, 4 mm. 

The holotype, from Palm Springs, Riverside County, California, 
at flowers of Cryptantha, March 24, 1933, is in the collection of the 
Citrus Experiment Station at Riverside, California. Another speci- 
men from the same locality, on Cryptantha barbigera, was collected 
on March 30, 1945 (P. H. Timberlake). A third specimen is from 
nineteen miles west of Kane Springs, California, on Cryptantha 
angiistifoUa, March 25, 1933 (P. H. Timberlake) . 

Proteriades nigra new species 

Osmia palmaruin Cockerell, 19S5, Pan-Facxfic Ent., 11 48 (part) 

Tliis species is similar to palmaruni, from which it differs in hav- 
ing the clypeus more uniformly convex and more closely puctured 
almost all over, and in the mandibular dentition and greater width 
of the frons. 

Female-. Black, the mandibles at apex and flagellum beneath dark 
red. Apical segment of each tarsus and the claws dark ferruginous. 
Abdomen without red except in a narrow ersrthrized area between 
the whitish apical depression and the black disk of the first five meta- 
somal terga. Tegulae pale amber color. Wings faintly dusky, the 
stigma and nervures dark brown. Head a little broader than thorax, 
the facial quadrangle distinctly broader than it is in palmarum. 
Genal areas about three fourths as wide as eyes, narrowed above. 
Posterior ocelli about as far apart as the distance from each eye 
and slightly farther apart than distance to edge of vertex. Inner 
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orbits of eyes nearly parallel. Clypeus evenly convex on basal part 
and slightly and broadly depressed across the apex; apical margin 
with truncation about equal to oblique sides, which are slightly 
angulated (by the sublateral angles) rather close to the ends of 
truncation; truncation limited by distinct angles which are much 
less rounded than in palmarum. Mandibles moderately expanded 
at apices and strongly constricted before bases by an emargination 
of upper margin of each ; outer and middle teeth short and rounded 
(perhaps worn in type), the innermost (which is only slightly acute) 
separated from middle tooth by a rectangular emargination. Maxil- 
lary palpi consisting of four subequal segments ; hypostomal carinae 
moderately high behind angles, gradually reduced at and in front 
of angles. Head and thorax finely and closely punctured, the punc- 
tures becoming distinctly sparser but no coarser on mesepistema. 
Punctures of clypeus partly longitudinally lengthened and conflu- 
ent, so as to appear slightly sulcate and almost uniformly close, 
except for a narrow apical punctureless strip across the truncation 
(and an ill-defined median impimctate line in paratype) . Abdomen 
closely and minutely punctured, the punctures becoming dense on 
the sides of the terga. Pubescence white and moderately dense on 
head and thorax, with the vertex and disk of mesoscutum well ex- 
posed. First four metasomal terga each with a dense white apical 
hair band, that on first much broadened on each side. Fifth and 
sixth terga uniformly covered with appressed white hair. Ventral 
scopa short and whitish. Length, 5.8 mm. ; fore wing, 4 mm. 

Holotype female: Four miles east of Edom (now called Thousand 
Palms), Riverside County, California, on Cryptantha angvstifoUa, 
April 17, 1937 (P. H. Timberlake). One female paratype (a co-tjpe 
of palmarum in the Museum of the University of Colorado), Palm 
Springs, Riverside Coimty, California, on Cryptantha angustifolia, 
April 2, 1927 (P. H. Timberlake). Another female paratype, eight- 
een miles east of Desert Center, Riverside County, California, on 
Cryptantha barbigera, April 13, 1949 (P. H. Timberlake). The 
holotype is in the collection of the Citrus Experiment Station, River- 
side, California. 

Proteriades similis new species 

This species differs in the female from any of the other smaller 
species, except bidenticauda, in having the punctures of the clypeus 
dense enough to dull the surface. It differs from biderUicauda in 
having the punctures of clypeus more round, the clypeal margin a 
little notched on each side, the antennae shorter, and the punctures 
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of the Irons finer and denser. Superficially it resembles a lai^e 
specimen of nanida, from which it differs in the clypeal punctation, 
among other characters. This species may be the female of bas- 
ingeri. 

Female: Black, with first three metasomal terga and sides of the 
fourth rather dark ferruginous red, but base of first tergum, a small 
spot at base of second, and middle of the third, black. Mandibles 
black on basal half and at apex, and red preapically. Antennae 
entirely dark. Tarsi slightly brownish. Tegulae amber color. 
Wings dusky hyaline, the stigma and nertoires dark brown, with 
subcosta nearly black. Head about as broad as long, and broader 
than thorax. Inner orbits of eyes slightly converging below. Dis- 
tance between posterior ocelli subequal to distance from one of them 
to eye margin, slightly more than distance to posterior edge of ver- 
tex. Mandibles moderately broad at apices, the teeth acute and de- 
creasing in size from outermost to innermost. Maxillary palpi 
short but distinctly four-segmented. Hypostomal carinae mod- 
erately high posteriorly, gradually reduced toward angles and much 
reduced in front of angles. Antennae short, the segments of flagel- 
lum, except the last, no longer than thick. Disk of clypeus gently 
convex basally, and depressed on apical fourth. Margin of clypeus 
broadly rounded out medially, rather strongly but obtusely angulate 
by the sublateral angles on each side, and minutely emarginate on 
each side, just within the sublateral angulation, that is, between the 
sublateral angles and the angles demarking the truncation proper, 
the latter very feeble and recognizable largely because the slightly 
thickened and shining margin of the truncation proper ends at these 
angles. Head and thorax closely and rather finely punctured. 
Punctures of clypeus and supraclypeal area dense, imparting a dull 
effect, those of frons becoming a little separated on the convexities 
in front of the posterior ocelli. Punctures of mesoscutum mostly 
less than a pimcture-width apart, but becoming more widely spaced 
just mesad of the parapsidal lines. Punctures of mesepistema two 
to three puncture-widths apart, except on anterior margin where 
they are close. Abdomen minutely and closely punctured, the punc- 
tmes finer and sparser on middle of disk of first tergum. Pubes- 
cence white and moderately dense on face and sides of thorax, and 
sparse, short and pale ochraceous on vertex and mesonotum. Hair of 
abdomen whitish and thin, a little denser on apical segments, and 
forming very narrow, thin, apical bands only on each side of first 
three metasomal terga. Ventral scopa short and whitish. Length, 
4.6 mm. ; fore wing, 3 mm. 
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Holotype female: Riverside, California, on Cryptantha inter- 
media, April 7, 1938 (P. H. Timberlake) , in the collection of the 
Citrus Experiment Station, Riverside, California. 

Proteriades nanula new species 

This is distinguishable from other species, except pygmaea, by its 
small size and by havung the margin of clypeus of the female more 
completely rounded out. The almost equally small P. similis differs 
by having the clypeus verj’- densely and finely pimctured. The 
males of nanula and pygmaea have the lateral margins of the seventh 
tergite feebly angulated, with only a slight emargination before the 
apical truncation. P. nanula differs from pygmaea by being larger 
and less hairy and by having the wings duskier. Certain other dif- 
ferences are indicated in the key. 

Male: Black, with the abdomen, including venter, ferruginous 
(sometimes almost entirely so), basal middle of the terga more or 
less blackened, generally most extensively so on fourth and fifth 
terga. Mandibles with a red subapical band (or almost entirely 
rufous) . Labrum dark testaceous. Flagellum and tarsi more or less 
brownish. Tegulae dark amber color. Winp dusky hyaline, the 
stigma and veins dark brown. Head as broad as long, the inner 
orbits converging below a little more distinctly than in most other 
species. Genal areas more than half as wide as eyes seen from side. 
Clypeal truncation slightly broader than labrum, limited by distinct 
angles, its margin impunctate, not thickened, slightly crenulate. 
Mandibles with teeth acute, with the outer one considerably longer 
than the inner tooth. Maxillary palpi tapering, four-segmented (or 
sometimes vrith last two segments fused, thus three-segmented). 
Hypostomal carina low. Distance between posterior ocelli subequal 
to distance from either to eye margin and greater than distance to 
edge of vertex. Antennae short, the scape short and a little swollen, 
middle segments of flagellum broader than long. Middle coxae not 
toothed; posterior coxae not lamellate. Tooth on each side of sixth 
metasomal tergum short and obtuse. Sides of seventh tergum shal- 
lowly emai^inate before the apex, so that the angulations are very 
low and obtuse. Apex moderately wide, bilobed because of a median 
indentation (or truncate because of absence of this indentation). 
First sternum sparsely pubescent, evenly convex across the apex, 
slightly elevated medially and rather abruptly declivous behind. 
Second sternum planate, without preapical swelling, its apical fringe 
poorly developed. Fringes on third to fifth sterna rather long and 
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dense, conforming to the curvature of margins. Sixth sternum vith 
the usual ferruginous median fold. Puncturation of head and thorax 
fine and very close, that of mesopleura much sparser than elsewhere. 
Punctures of cls^eus sparse apically, leaving a more or less evident 
narrow impimctate space across margin. Pubescence white, rather 
sparse, with frons, vertex, disc of mesoscutum and base of scutellmn 
well exposed. Brush of hair on clypeus and face below antennae 
moderately dense. Hair of abdomen sparse, not forming bands. 
Length, 3.0 to 4.0 mm.; fore wing, 2.4 to 2.8 mm. 

Female: Black, with the first three metasomal terga and sides of 
fourth and fifth ferruginous red, a blackish stain or spot, however, 
often more or less developed at middle of base of the basal seg- 
ments. Mandibles clear red in apical half (or more), teeth black. 
Flagellum and tarsi slightly reddened. Inner orbits of eyes con- 
verging below. Mandibles constricted near the base and moder- 
ately wide at apex, the teeth all acute, nearly equally spared, with 
the outermost one the largest. Distance between posterior ocelli 
subequal to distance to edge of vertex and to distance to eye margin. 
Clypeal margin rounded, angles limiting truncation virtually im- 
recognizable, sublateral angles distinct and midway between ends 
of truncation and lateral angles of clypeus. Head and thorax closely 
punctured, the punctures rather coarse in relation to the small size 
of the insect (the punctures almost as large as those of the much 
larger P. semintbra). Punctures of clypeus and mesopleura a little 
sparser than elsewhere. Punctures of abdomen nearly as strong and 
but slightly sparser than those of mesonotum, nearly uniform in 
distribution, except that they become considerably sparser and finer 
on middle of the first tergum. Pubescence moderately dense and 
whitish on face, cheeks, sides of thorax and around margins of 
mesonotum. First four terga each with a narrow w'hite apical hair- 
band, which is seemingly easily worn or rubbed. Last two terga 
evenly covered with appressed whitish hair, partially concealing the 
surface. Length, 3.5 to nearly 5 mm. ; fore wing, 2.3 to 3 mm. 

Type material: See P. nanvla nanula. 

Proteriades nanula nanula new subspecies 

This is a small subspecies with the wing length not exceeding 2.8 
mm., with pimctation rather coarse, with the red of the abdomen 
extensive so that the black areas of the first three metasomal terga 
of the female do not reach the posterior margins of the terga and 
occupy only one fourth or less of the width of the tei^a. 

'Diis subspecies occurs in the lowlands of Southern California. 
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Holotype male: Riverside, California, on Cryptantha intermedia, 
April 3, 1938 (P. H. Timberlake) . Allotype female with the same 
data, but collected April 26, 1937. Seven male and nine female 
paratypes from the same locality and flower, males taken from 
March 12 to May 6, females from March 12 to May 9; two female 
paratypes, one and one half miles west of Perris, California, April 
27 and !May 4, 1938 ; two female paratypes, the Gavilan, California, 
April 16, 1939, and April 17, 1938; one female paratype, Claremont, 
California. IMay 4, 1945 (all collected by Timberlake). 

The holotype and allotype are in the collection of the Citrus Ex- 
periment Station. 

Proteriades nanvla sparsa new subspecies 

Somewhat larger than typical nanula, wing length of the female 
usually 3 mm., pimctation flner than in nanula, black areas of ab- 
domen more extensive, the black of the first three metasomal terga 
reaching back to the rufous margins of the terga and on the third 
tergum occupying almost the dorsal third of the tergum. 

This subspecies ranges across central California from near the 
coast to the east side of the Sierra Nevada, and, to judge by a single 
specimen, ranges into southern California in the mountains. 

Holotype male, allotype female, and two female paratypes: 
Hastings Natural History Reservation, near Jamesburg, Santa Lucia 
Mountains, Monterey County, California, 1,900-2,700 feet alti- 
tude, on Cryptantha, June 6, 1938 (C. D. Michener). One male 
paratype, some data, but June 4, 1938 ; two female paratypes, near 
Coalinga, California, June 8, 1941 (R. M. Bohart) ; one female para- 
tjTJe, Yosemite, California, 3,880 to 4,000 feet altitude. May 25, 
1938 (D. W. Hendrickson); three male and one female paratypes, 
same locality. May 25 and 31, 1938, on Cryptantha (R. M. Bohart) ; 
one female paratype. Badger, Tulare County, California, on Cryp- 
tantha fiacdda, June 26, 1929 (P. H. Timberlake); two male, five 
female paratypes, Lone Kne Canyon, Inyo County, California, 8,000 
feet altitude, on Cryptantha, June 11, 1937 (C. D. Michener) ; four 
female paratypes. Big Pine Creek, Inyo County, California, June 
12, 1942 (R. M. Bohart) ; one male paratype, north fork of Bishop 
Creek, Inyo County, California, 8,500 feet altitude, June 22, 1937 
(C. D. Michener). One female. Mill Creek, San Bernardino Moun- 
tains, 6,000 feet altitude, on Cryptantha micrantha var. lepida, July 
2, 1944. 

The holotype and allotype are in the Snow Entomological Col- 
lections. 
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Proteriades pygmaea new species 

This species is similar to nanula but is slightly smaller, with 
abundant white pubescence, broad white hair-bands on abdomen 
and clearer wings. In both sexes the head is declivous closer behind 
the ocelli than in nanvla so that the posterior ocelli are closer to the 
posterior margin of the vertex. 

Alale: Black, the abdomen ferruginous red, with a dark basal 
spot at middle of second and third terga and a larger infuscation 
on middle of fourth and fifth terga ; sixth infuscated basally ; seventh 
entirely infuscated. Apical margins of terga, especially of the sixth 
and seventh, testaceous. Mandibles testaceous red, a little dusky 
at base, and clearer red at apex, the teeth piceous. Flagellum and 
tarsi reddish brown, the claws ferruginous. Tibial spurs yellowish 
white. Tegulae pale amber color. Wings nearly clear hyaline, the 
stigma and nervures brownish. Head as long as wide, the inner 
orbits slightly converging below'. Genal areas more than half as 
wide as eyes, seen from side. Clypeal truncation broader than 
labium, margin impunctate, crenulate, not thickened. Outer tooth 
of mandibles much longer and more acute than inner tooth. Dis- 
tance from posterior ocelli to nearest eye margin somewhat less than 
distance between posterior ocelli; distance from posterior ocelli to 
edge of vertex still less, being about as great as ocellar diameter. 
Antennae short, middle segments of flagellum as long as thick. Mid- 
dle coxae not toothed; posterior coxae not lamellate. Sixth tergum 
with a small obtuse tooth on each side. Seventh tergite shallowly 
emarginate on each side to form the apical process, lateral angula- 
tion broadly rounded; apical process moderately wide and only 
slightly notched medially, so tiat the margin is scarcely bilobed. 
Venter as in nanula except that the apical fringe is well developed 
on second sternum as well as on third to fifth sterna. Head and 
thorax closely punctured, the punctures rather coarse in relation 
to the small size of the insect. Punctures of clypeus and frons one 
puncture-width, or less, apart, and those on vertex, especially be- 
tween and behind the ocelli, becoming more separated. Punctures 
of mesoscutum mostly somewhat more than a puncture-width apart, 
and more wddely separated just mesad of parapsidal lines. Punc- 
tures of mesopleura about as close as those of mesoscutum. Ab- 
domen minutely and closely punctured. Pubescence white, long 
and dense on face, cheeks, sides of thorax, margins of mesonotum, 
posterior sides of front and middle femora and on posterior margins 
of hitiH tibiae. First four metasomal terga each with a white apical 
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hair-band, but these bands much less broad and dense than in fe- 
male (and easily worn so that they are usually missing). Apical 
terga covered with moderately dense, appressed, white hair. Length, 
3 to 3.5 mm. ; fore wing, 2.6 to 2.8 mm. 

Female: Similar to male. Black, the first three metasomal terga 
ferniginous red, with base of first and middle of second and third 
more or less clouded with blackish. Apical margin of fourth and 
fifth terga rufo-testaceous. Tarsi generally more blackish than in 
male. Venter more or less reddish, but suffused with black on api- 
cal segments. Mandibles moderately expanded at apex, inner mar- 
gin emarginate near base; the three teeth almost equally spaced, 
acute, but decreasing in size from outer to inner tooth. Antennae 
short, the middle segments of flagellum as long as thick. Genal 
areas about two thirds as wide as eyes, seen from side. Distance 
between posterior ocelli greater than distance to eye margin or to 
edge of vertex. Clypeus slightly and evenly convex at base and 
depressed apically, the apical margin obtusely angulate at sides and 
subtruncate or broadly rounded medially, the whole having the 
appearance of being strongly rounded out; angles limiting ends of 
truncation more distinct than in nanida, distance between these 
angles and sublateral angles much less than distance from latter to 
eye margins; clypeal margin between sublateral angles and ends of 
truncation slightly concave. Maxillary palpi short, with four nearly 
equal, closely joined segments. Pubescence white, unusually dense 
and mostly subappressed, that on the face extending more than half- 
way upward between insertion of antennae and the ocelli, and that 
on apex of scutellum more erect than elsewhere. Dense hair covers 
the face, genal areas, margins of mesonotum, sides of thorax, pos- 
terior surfaces of front and middle femora, anterior surfaces of hind 
coxae and femora, and outer sides of hind tibiae. First three meta- 
somal terga each with a broad white apical hair-band, broadening 
toward each side on first tergum. Three apical terga covered with 
rather dense appressed white hair, becoming a little denser and 
somewhat bandlike at apices of fourth and fifth terga. Ventral 
scopa short and whitish. Length, 3.25 to 4.0 mm.; fore wing, 2.5 to 
2.8 mm. 

Holotype male, allot 3 rpe female and one male and two female 
paratypes, La Quinta, west of Indio, Riverside County, California, 
on Cryptantha bcarbigera, March 4, 1936 (P. H. Timberlake). One 
female pairatyiie, Palm Springs, Riverside County, California, on 
same flower, March 30, 1945 (P. H. Timberlake) ; one female para- 
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type, seven and one half miles south of Twenty-nine Palms. River- 
side Coimty, California, on Kama demissum, May 7, 1948 (P. H. 
Timberlake) ; one male, four female paratypes, two mile<! south of 
Cathedral City, Riverside County, California, on Cryptantha, April 
10, 1936 (C. D. Michener) ; one female paratype, five miles east of 
Cathedral City, on Cryptantha, April 10, 1936 (E. G. Linsley); 
and one male paratype, Panamint Springs, Inyo County, California, 
on Cryptantha, April 7, 1938 (E. G. Linsley) . 

The holotype and allotj-pe are in the collection of the Citrus Ex- 
periment Station, Riverside, California. 

Proteriades basingeri new species 

This species in the male differs from others, except P. boharti, in 
having a low rounded protuberance at the apex of the first meta- 
somal sternum. It differs from boharti in having shorter antennae 
and a shining punctureless border at the apex of the clypeus, as well 
as by lacking lamellae on the posterior coxae. It is quite possible 
that this is the male of similis, but basingeri has never been col- 
lected with that species, although they are from the same locality. 
Circumstances suggesting the association of the two as sexes of one 
species are their small size, and the fact that each is known only 
from Riverside where both are very rare. 

Male: Black, the abdomen ferruginous, with last two terga and 
middle of preceding two or three segments more or less suffused with 
fuscous. Sterna almost entirely ferruginous. Mandibles reddened 
on apical half, teeth blackish, flagellum and tarsi brownish, the 
claws ferruginous. Tegulae dark amber color. Wings dusky hy- 
aline, the stigma and veins fuscous. Head as broad as long, the 
genal areas about two thirds as broad as the eyes. Inner orbits 
slightly converging below. Antennae short, the scape slender and 
short, the middle segments of flagellum about as long as broad. 
Clypeal truncation broader than width of labrum, the margin 
slightly thickened, impunctate, weakly crenulate. Teeth of man- 
dibles acute, the outer one somewhat longer than inner. Distance 
between posterior ocelli a little less than distance from one of them 
to edge of vertex or to eye margin. Middle coxae each with blunt 
ventral tooth in front of base of trochanter. Posterior coxae not 
lamellate. Sixth tergum distinctly angulate at sides. Lateral mar- 
gins of seventh tergum strongly angulated before apex, apex broad 
and bilobed. First sternum of metasoma with a medio-apical low 
rounded proturbance. Second sternum with a weak transversely 
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arcuate subapical swelling, its apical fringe rather thin. Fringes 
of third and fourth sterna long and dense, that of fifth shorter and 
very dense, all of these conforming to the broadly emarginate apical 
margins of the sterna; sixth sternum with the usual longitudinal 
median ferruginous fold. Head and thorax finely and closely punc- 
tured, the punctures sparser and a little coarser on the mesopleura 
than elsewhere. Punctures of clypeus minute and dense, but leaving 
a shining, nearly punctureless apical border. Abdomen minutely 
and closely pimctured. Pubescence whitish, or sometimes brownish 
ochreous on middle of face and on the mesonotum, dense on clypeus 
and face, moderately dense elsewhere on head and thorax, except 
on upper part of supraclypeal area, vertex and disk of mesoscutum, 
which are well exposed; hair of these parts very short, with a few 
longer erect hairs interspersed. Hair of abdomen fine and short, 
not forming apical hair-bands, but denser on the apical segments 
and becoming much longer along the lateral margins. Length, 4.6 
to 5.5 mm. ; fore wing, 3.2 to 3.8 mm. 

Holotype male: Riverside, California, April 11, 1933 (A. J. 
Basinger). One male paratype, same locality, April 4, 1939, on 
groimd (P. H. Timberlake) ; one male paratype, same locality, on 
Cryptantha intermedia, March 20, 1929 (P. H. Timberlake). 

The holotype is in the collection of the Citrus E3q)eriment Station, 
Riverside, California. 

Proteriades reducta new species 

The male of reducta is distinguishable from similar middle-sized 
species by having the middle of the first sternum of abdomen 
covered with conspicuous white hair and by lacking the venixal 
tooth of the middle coxa which is present in allied species. The fe- 
male differs from tndcauda in the slightly smaller size and by hav- 
ing the first three terga entirely red and clypeal margin more trun- 
cate medially. From bidenticauda it differs in having the maxillary 
palpi shorter, with only two or three indistinct segments, and the 
clypeal margin without a notch just within the lateral angulations. 
These three species differ from hamvlicomis and semaugra in having 
the frons more shining and less closely punctured. 

Male: Black, the first four metasomal terga ferruginous red, ex- 
cept base of first and sometimes a median spot or stain on the others. 
Fifth tergum (sometimes) stained with red, its apical margin and 
that of fourth and sixth terga broadly testaceous. Mandibles 
laj^Iy red but more or less dark at extreme bases and apices. 
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Flagellum and tarsi dark bro\STi. Tegulae amber color. Wings 
dusky hyaline, the stigma and veins dark brown. Head about as 
broad as thorax, genal areas about three fourths as broad as eyes, 
the inner orbits slightly converging below. Posterior ocelli a little 
closer together than the distance to eye margin or to edge of vertex. 
Clypeal truncation broad, very gently concave, not crenulate, not 
thickened, slightly broader than labrum, demarked by distinct 
angles. Mandibular teeth acute, outer distinctly longer and sharper 
than inner. Maxillary palpi short with two or three indistinct seg- 
ments. Antennae short, the middle segments of flagellum as long as 
thick, the scape only slightly swollen. Middle coxae not toothed, 
posterior coxae not lamellate. Sixth metasomal tergum with a small 
distinct tooth on each side. Lateral margins of seventh tergum 
strongly and broadly incised before the apex to form a strong but 
blunt angulation. Apical process moderately wide and indented 
medially to form two rounded lobes. First sternum with a trian- 
gular medio-apical area somewhat protuberant and densely covered 
with rather long w’hite hair, which also fringes the margin. Apical 
fringe of second to fourth sterna long and rather dense, fifth broadly 
emarginate at apex, its apical fringe short, sixth also provided with 
a short apical fringe, as w’ell as the usual median rufo-testaceous fold 
which is sharp only posteriorly and broad and covered with short 
hairs anteriorly. Head and thorax finely and very closely punctured, 
the punctures becoming more separated on the mesopleura. Punc- 
tures of abdomen minute and close. Pubescence white, moderately 
dense, becoming denser on clypeus and face nearly to level of ocelli. 
Clypeal brush shortening anteriorly and anterior margin of clypeus 
narrowly exposed. Pubescence of abdomen thin, short and whitish, 
forming only traces of bands on the basal segments. Length, 5.0 to 
5.5 mm. ; fore wing, 3.8 to 4.0 mm. 

Female: Black, the first three metasomal terga and sides of the 
fourth more or less broadly, ferruginous red, fourth and fifth terga 
with posterior margins broadly rufo-testaceous. Mandibles red 
subapically. Tegulae translucent brown. Head as wide as thorax, 
mner orbits slightly converging below, genal areas about three 
fourths as wide as eyes seen from side. Distance between posterior 
ocelli subequal to distance from one of them to eye margin, slightly 
greater than distance to posterior edge of vertex. Mandibles con- 
stricted near base and moderately expanded at apex, the teeth acute, 
with the innermost one much shorter and a little more distant from 
the middle tooth than the latter is from the outer tooth. Di^ of 
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clypeus moderately convex basally and subdepressed toward the 
apex, apical margin broadly truncate in middle, the truncation 
slightly longer than the oblique sides, not thickened, scarcely im- 
punctate, demarked by distinct angles; sublateral angles closer to 
the ends of the truncation than to margin of eyes, clypeal margin 
between sublateral angles and ends of truncation slightly concave. 
Puncturation of head and thorax fine and close but less dense than 
in the male, or than in seminigra and hamulicornis. Pubescence 
white and moderately developed, the vertex and disk of mesoscutum 
well exposed. Abdomen with thin, short, appressed whitish hair, 
becoming a little denser on apical segments, and forming narrow 
apical bands at sides of the first three terga. Scopa yellowish white. 
Characters otherwise agreeing with male. Length, 4.5 to 5.0 mm.; 
fore wing, 3.2 to 3.4 mm. 

Holotype male: Riverside, California, on Cryptantha intermedia, 
May 15, 1935 (P. H. Timberlake). Allotype female, April 15, 1939, 
data otherwise the same. Tw'o parat 3 q)ea with same data except 
that one (male) was collected May 15, 1926; the other (female). 
April 26, 1926. One parat 3 T)e 1.5 miles west of Perris, Riverside 
County, California, May 14. 1946 (P. H. Timberlake). 

The holotjTje and allotype are in the collection of the Citrus Ex- 
periment Station, Riverside, California. 

Proteriades cryptanthae new species 

This species is nearly of the same size and color as semirubra. 
It is easily distinguished in the male from all other species except 
cavdex by having a lai^e hornlike process on the apical middle of 
the first metasomal sternum. The male differs from caudex in the 
larger size and in having the ventral process thin-edged and trun- 
cate at apex. Prom semirubra the female differs in having the hair- 
bands of abdomen little developed, and the clypeal margin without 
fingerlike processes. 

Male: Black, the first four terga of abdomen red; fourth tergum 
(often) with a large median infuscation or subapical cross band 
(third tergum more rarely with a dark cross band). Apical margins 
of fifth and sixth terga rufo-testaceou& Apical segments of tarsi 
rufous (or brown) . Mandibles with a subapical dark red blotch on 
band. Flagellum moderately reddened beneath. Tegulae fuscous, 
slightly reddened. Wings strongly dusky, stigma and veins piceous. 
Head as broad as thorax, broader than long; genal areas two thirds 
as wide as eyes seen from side. Distance between posterior ocelli 
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less than distance from one of them to eye margin or to posterior 
margin of vertex, Clypeal margin with truncation about as broad 
as labrum, and defined by distinct angles, the margin of truncation 
slightly thickened, impunctate, and feebly produced medially and 
sublaterally. Maxillary palpi four-segmented. Antennae shorter 
than in Bemiruhm, the middle segments of flagellum scarcely longer 
than thick. Middle coxae each with a slight ventral swelling but 
without a tooth; posterior coxae not lamellate, but carinae very 
strong. Sixth tergum with a tooth on each side, seventh with a 
larger and sharper tooth on each side, beyond which is a broad 
emargination, and with the median lobe moderately wide and trun- 
cate at apex, with only a trace of a median emargination. (In 
semirubra the median lobe is considerably broader and distinctly 
emarginate, and the lateral teeth are smaller and much closer to 
apex of median lobe.) First metasomal sternum with a large ver- 
tically descending process from its apex, this process convex in 
front, flat behind, and thin-edged and truncate at apex. Second, 
third, and fifth sterna each with apical fringe, that on third be- 
coming denser at the middle, those on second and third long, and 
that on fifth rather short, very dense, and conforming to the broadly 
emarginate margin of the segment; fourth sternum with only a 
sparse fringe. Head and thorax finely and very closely punctured, 
the punctures becoming slightly more separated on scutellum, and 
larger and more separated on mesopleura. Abdomen minutely and 
closely punctured, the punctures less crowded toward the base. 
Pubescence white, moderately dense on head, thorax and legs, and 
leaving vertex and disk of mesoscutum well exposed. Hair of face 
sometimes tinged with pale brown, and covering surface nearly to 
level of ocelli, the clypeal beard, however, less dense than in se??z 2 - 
rubra. Abdomen with fine short hair, most dense on apical mar- 
gins and forming weak bands laterally on first four metasomal 
tei^a. Length, 6,0 to 7.0 mm. ; fore wing, 4.2 to 5.0 mm. 

Female: Black, with fii'st three metasomal terga, base of fourth 
and apical margins of fourth and fifth red; sterna black. Mandibles 
red apically and along the inner margin. Coloration otherwise as 
in male. Head large, as broad as thorax, genal areas considerably 
broader than eyes seen from side and broadest just above middle 
of eyes. Mandibles not much narrowed toward bases, inner mar- 
gins a little emarginate near bases, much less broad at apices than in 
semirubra, with the three teeth acute, the outer one a little longer 
and more acute than the others. Clypeus rather strongly convex. 


26—90 
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its apical margin somewhat depressed; truncation broad, demarked 
by distinct angles which are (usually) farther apart than distance 
from one of them to eye margin; margin of truncation thick, crenu- 
late with about four to six small blunt teeth, and projecting but 
little over the base of labrum. Distance between posterior ocelli 
less than distance from one of them to nearest eye margin and sub- 
equal to distance to edge of vertex. Puncturation nesarly as in the 
male. Pubescence whitish, much less dense on the face than in the 
male. Ventral scopa short, tinged with ochraceous. Length, 6.4 to 
7.5 mm.; fore wing, 4.0 to 4.7 mm. 

Holotype male: Riverside, California, on Cryptantha intermedia, 
April 18, 1928 (P. H. Timberlake). Allotype female: same data 
except collected April 23, 1928. Nine male and eight female para- 
types, same data except males taken March 21 to May 1, females 
April 20 to June 17; one female paratype, the Gavilan, Riverside, 
County, California, April 16, 1939; one female paratype, six miles 
east of Temecula, California, May 9, 1936; two female paratypes 
from Claremont, Los Angeles County, California, May 4, 1945 ; all 
on flowers of Cryptantha intermedia except one rescued from a 
spider and all collected by P. H. Timberlake; one additional female 
paratype from Newhall, Los Angeles County, California, April 20, 
1941 (R. M. Bohart, in the Bohart collection). 

The holotype and allotype are in the collection of the Citrus Ex- 
periment Station, Riverside, California. 

Proteriades caudex new species 

In the male this species resembles the considerably larger cryptan- 
thae by having a very large protuberance on the first sternum; it 
differs from cryptanthae by having this sternal process thick and 
stumplike instead of flattened antero-posteriorly and thin-edged at 
apex. The posterior coxae are lamellate, a character not shared by 
cryptanthae. The female is far less distinctive but can be recog- 
nized by the narrow truncation of the clypeus, on each side of which 
is a distinct concavity between the end of the truncation and the 
sublateral angle. 

Male: Black, first three abdominal terga red, the basal concavity 
of the first infuscated, the second with an infuscated dorsal patch, 
the third with a rather large (or sometimes small) dorsal black patch, 
the fourth broadly red laterally. Third to sixth terga with posterior 
maj^ns testaceous. Mandibles reddish subapically (or largely red) . 
Flagellum brown, paler beneath. Tegulae dark amber color. Wings 
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slightly dusky, veins and stigma blackish. Head as broad as thorax, 
broader than long. Genal areas about two thirds as broad as eyes 
seen from the side. Distance between posterior ocelli slightly less 
than (to slightly more than) distance from one of them to eye mar- 
gin and to posterior edge of vertex. Inner orbits slightly converging 
below. Antennae long, scape slightly swollen, flagellar segments 
all longer than broad, middle ones nearly twice as long as broad. 
Clypeal truncation wider than labrum, demarked by distinct singles, 
margin of truncation impunctate but not thickened, slightly crenulate. 
Mandibles with teeth acute, inner one but little shorter than outer. 
Middle coxae not toothed. Posterior coxae each with carina grad- 
ually expanded posteriorly to form a low lamella, the posterior end 
of which is produced to a rounded apex slightly beyond the end of 
the rest of coxa. Sixth metasomal tergum with a small acute angle 
on each side. Seventh with a large bluntly rounded basal angle on 
each side, distad to which margins of tergum are deeply emarginate, 
apical produced portion of tergum with conspicuous median emargi- 
nation somewhat broader than the resulting lobes. First sternum 
with a very large median apical protuberance with a rounded apex. 
Second to fifth sterna with apical fringes, those of second to fourth 
very long, conforming to the emarginate posterior edges of the 
sterna. Fifth sternum with the usual ferruginous fold. Punctation 
rather fine and dense, coarser and sparser on mesepistema. Pubes- 
cence white, ochraceous on dorsum of head and thorax, dense on face 
nearly to level of anterior ocellus, forming only very feeble abdom- 
inal bands on first five metasomal terga. Length, 4.5 to 5.8 mm.; 
fore wing, 3.4 to 3.8 mm. 

Female: Black, first metasomal tergum red except black area in 
basal concavity and posterior median black (or infuscated) area 
(sometimes connected to black area of concavity) ; second and third 
terga with lateral thirds or slightly more red (fourth often red at 
sides basally, occasionally with red extending to apex at extreme 
sides). Coloration otherwise as in male. Head as broad as thorax, 
as broad as long. Genal areas over two thirds as broad as eyes 
seen from side. Distance between posterior ocelli subequal to dis- 
tance from one of them to posterior edge of vertex, (usually) slightly 
less than distance to eye margin. Inno: orbits converging bdow. 
Clypeus uniformly gently convex, upper part not noticeably bulging, 
marginal truncation only about two thirds as long as distance from 
one of the angles limiting it to lateral angle of cl3q)eus, sublateral 
angles nearer to angles limiting truncation than to lateral an^es, 
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margin between sublateral angles and angles limiting truncation 
conspicuously concave. Mandibles narrowed near bases by the 
usual emargination in inner margin of each, teeth equidistant, all 
acute. Maxillarj’’ palpi three- or obscurely four-segmented. Punc- 
tation fine, that of clypeus coarser than that of rest of head, about 
as coarse as that of posterior part of mesoscutum, portions of lat- 
ter mesad of parapsidal furrows not noticeably more coarsely punc- 
tate than rest of scutum ; mesepistema conspicuously more coarsely 
punctate than mesoscutum. Pubescence as in male but not so dense 
on face, sparsely covering fifth and sixth terga, bands on first four 
terga more conspicuous; scopa white. Length, 4.6 to 5.5 mm.; fore 
wing, 3.0 to 3.4 mm. 

Holotype male: Idyllwild, San Jacinto Mountains, California, 
May 23, 1940 (C. D. Michener). Allotype female: Pine Flat, near 
Idj’llwild, San Jacinto Mountains, California, on Cryptantha mi- 
crantha, Jime 15, 1940 fC. D. Michener). Five male paratypes, 
same data as holotype but collected May 26, 1940; one male para- 
type, Herkey Creek; San Jacinto Moimtains, California, June 4, 
1940 (C. D. Michener) . One female and four male paratypes. Keen 
Camp, San Jacinto Mountains, California, on Cryptantha, May 16, 
1939 (E, G. Linsley) ; seven female paratypes, same data as allotype; 
one female paratj-pe, Idyllwild, San Jacinto Moimtains, California, 
June 3, 1939, on Cryptantha Upida (P. H. Timberlake) ; two female 
paratsTpes, Santa Rosa Mountain, San Jacinto Mountains, California, 
on Cryptantha mierantha, May 31 and June 8, 1940 (C. D. Mich- 
ener) ; one female paratype, San Jacinto Mountains, California, 1912 
(J. C. Bridwell). 

The holotype and allotype are in the Snow Entomological Collec- 
tions. 

Proteriades bidenticauda new species 

ffophtina hcsperia, Cockerell, 1926, Pan-Pac. Ent., 8: 87 (male, misidentification). 

The male of this species is readily recognizable among Proteriades 
species by the seventh metasomal tergum, the two lobes of which 
have become two blunt teeth separated by a long straight margin. 
A superlScially similar configuration occurs in the unrelated species 
deserticola, but in that form the teeth are separated by a concave 
margin. The female is similar to several other species such as 
hamulicomis, from which it differs in the closely punctured clypeus 
among other characters. 

Male: Black, abdomen red, basal concavity largely black, 
(fourth tergum often with an infuscated spot dorsally), fifth to 
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seventh terga broivnish or infuscated; posterior margins of fourth 
to sixth terga broadly testaceous. Mandibles largely rufescent, red 
subapically. Antennal flagellum bro-mi, paler beneath. Tarsi 
brown, paler distally. Tegulae light amber color. Wings scarcely 
dusky, veins and stigma brownish black. Head as wide as thorax; 
genal areas about two thirds as broad as eyes seen from sides; dis- 
tance between posterior ocelli greater than distance from one of 
them to posterior edge of vertex, much greater than that to eye 
margin. Inner orbits of eyes parallel. Antennae with basal flagellar 
segments broader than long, middle segments about as long as broad, 
distal ones longer than broad. Clypeal truncation broader than 
labrum, broadly thickened, gently concave, not crenulate for 
slightly crenulate), limited by distinct angles. !Mandiblcs with 
teeth acute, inner one not much shorter than outer. Hypostomal 
carinae very* low. Maxillarj’ palpi four-segmented. Middle coxae 
each with a small tooth in front of base of trochanter. Hind coxae 
not lamellate. Sixth metasomal tergum with obtuse angle at each 
side. Seventh tergum with lateral margins straight, extending back- 
ward to form two blunt teeth widely separated by a margin which is 
nearly straight. First sternum somewhat thickened, posterior mar- 
gin declivous. Second, third, and fourth terga with apical fringes, 
particularly long on third and fourth and conforming to the emar- 
ginate edges of these two terga. Second sternum with a shining con- 
vexity at each side, third with small convexities of the same sort. 
Fifth sternum produced to a thin, transparent, unfringed margin. 
Sixth sternum with the usual ferruginous fold, the lower edge of 
which is broadened and covered with short hairs. Punctation rather 
fine, particularly fine and close on clypeus except for the impunc- 
tate margin; central part of mesoscutum between parapsidal lines 
more coarsely and less closely punctate than rest of mesoscutum; 
mesepistema a little more coarsely punctate. Pubescence sparse, 
white, covering face to level of antennal bases, not forming abdom- 
inal bands. Length, 5.0 to 5.5 mm.; fore wing, 3.4 to 3.8 mm. 

Female: Black, first four metasomal terga red, the first with 
black in basal concavity, the third (and often the second, sometimes 
first as well) with infuscated dorsal spot, fourth with black patch 
dorsally and sometimes infuscated laterad of this patch; fourth and 
fifth terga with posterior margins broadly rufo-testaceous. Colora- 
tion otherwise as in male. Head as broad as thorax, slightly broader 
than long. Genal areas nearly as broad as eyes seen from side. Dis- 
tance between posterior ocelli greater than distance from one of 
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them to eye margin or posterior edge of vertex. Inner orbits slightly 
converging below. Clypeus with upper two thirds somewhat bulg- 
ing, lower third depressed; truncation defined by rather obscure 
angles, about as long as distance from end of truncation to lateral 
angle of clypeus, sublateral angles slightly nearer to ends of trunca- 
tion than to lateral angles, mai^ns between ends of truncation and 
sublateral angles slightly concave. Mandibles narrow near the base 
because of the usual emargination of the inner margin, tridentate 
(with the teeth blunt in most specimens probably because of wear). 
Maxillary palpi four-segmented. Punctation fine, that of clypeus 
close and but little coarser than that of rest of head. Punctures of 
convexities in front of ocelli slightly sparser than those of adjacent 
areas. Mesoscutum with an ill-defined zone of coarse and widely 
separated punctures between parapsidal furrows, as in male; punc- 
tures of mesepisterna but little coarser than those of this zone. 
Pubescence sparse, white, forming only very weak apical bands at 
sides of first four metasomal terga; fifth and sixth terga sparsely 
covered with white pubescence. Length, 4.8 to 5.4 mm.; fore wing, 
2.8 to 3.6 mm. 

Holotype male, allotype female: Mazourka Canyon, Inyo Moun- 
tains, Inyo County, California, 9,500 feet altitude, Jime 1, 1937 
(C. D. Michener). Seven male and one female paratypes, same 
data; two male parat 3 T)es, same locality, 8,000 feet altitude. May 
22, 1937 ; seven male and two female paratypes, same locality, 7,500 
feet altude, May 21, 1937, one on Cryptantha; four male and one 
female paratypes, same locality, 7,000 feet altitude, two on Cryp- 
tantha; one male and two female paratypes. Wild Rose Canyon, 
Panamint Mountains, Inyo County, California, 7,000 feet altitude, 
May 27, 1937; one female paratype, Tuber Canyon, Panamint 
Mountains, Inyo County, California, 8,000 feet altitude, June 18, 
1937 (all C. D. Michener, collector) ; two male paratypes from the 
type locality (no altitude record), May 21, 1937 (N. W. Frazier) ; 
two male paratypes, Inyo Mount^s, Inyo County, California, 
June 1, 1937 (E. C. Van Dyke) ; one male paratype. Silver Canyon, 
White Mountains, Inyo County, California, May 11, 1926 (J. 0. 
MartJn). 

The holotype and allotype are in the Snow Entomological Col- 
lections. 

This q>ecies emerges in early spring in the high desert rang^ 
where it occurs and almost all the specimens collected were found 
resting on rocks or sand before the Cryptantha flowers were open. 
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Proteriades truicauda new species 

In iJiis moderate sized species the male is very readily recognized 
by the much produced, scoop-shaped seventh metasomal tergum 
which is not at all bilobed and not angulate on the sides. The 
female is markedly smaller than the male and differs from a series 
of structurally rather similar species such as tristis and reducta by 
having tiLe red coloration restricted to the sides of the metasomal 
terga but exending back to the fifth or sixth tergum. 

Although as the specimens were collected it was felt that the 
males and females represented a single species, we subsequently 
doubted this because the males were so much larger than the fe- 
males. However, males are larger than females in several other 
species of Proteriades (e. g. xeropMla, deserticola) . The males and 
females here united under the name tndcauda agree in having red 
extending far back on the sides of the abdomen but restricted dor- 
sally, in the broad translucent rufo-testaceous margins of the meta- 
somal terga, in the segmentation of the maxillary palpi, and in 
having the punctation a little coarser than in allied species. 

Male: Black, the metasomal terga light red laterally; first three 
terga with dark brown or blackish dorsal area, occupying dorsal half 
of each tergum, so that the lateral quarters are red, these dark 
dorsal areas narrowed anteriorly on each segment, and terminated 
posteriorly by the broad translucent rufo-testaceous margin of each 
segment; fourth tergum similar but with dark area extending farther 
toward each side; fifth and sixth with dark areas not narrowed an- 
teriorly and nearly reaching later^ margins, the red that is present 
heavily infuscated on sixth, the posterior margins broadly rufo-testa- 
ceous as on preceding terga; seventh tergum wholly dark red, 
heavily infuscated in certain areas. Abdominal sterna black. 
Mandibles faintly reddish subapically. Antennal flagellum, tarsi, 
apices of tibiae and apices of femora dark brown. Tegulae trans- 
parent, pale honey color, appearing dark only because of dark 
sclerites beneath them. Wings dusky hyaline, the veins and stigma 
black. Head as wide as thorax, slightly broader than long. Genal 
areas about two thirds as wide as eyes seen from side. Eyes some- 
what swollen, inner orbits slightly converging below. Margin of 
clypeal truncation slightly thickened, broadly impimctate, strongly 
crenulate because of five or six small projections which are largest 
medially, truncation broader than labrum, demarked by (fistinct 
rotinded angles. Distance between posterior ocelli subequal to dis- 
tance from one of them to eye margin, slightly less than distance 
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from one of them to posterior margin of vertex. Mandibular teeth 
subequal, outer tooth sharper than inner. Maxillary palpi short, 
tapering, four-segmented. Antennae long, flagellar segments except 
the first longer than broad. Hypostomal carinae very low. Mid- 
dle coxae each with ventral angle m front of base of trochanter. 
Posterior coxae not lamellate. Sixth metasomal tergran with a small 
distinct tooth at each side. Seventh tergum large, much excerted 
with a middorsal depressed area, under surface strongly concave. 
Lateral margins straight (or nearly so), apical margin slightly con- 
vex (to nearly straight). First metasomal sternum thinly haired, 
the pubescence denser posteriorly; posterior margin of sternum 
strongly thickened and considerably elevated above second sternum. 
Second sternum large, with a strong shining convexity at each side, 
fringe long, sparse medially. Third sternum with small convexities 
at each side and a long fringe. Fourth sternum with posterior edge 
broadly emarginate, the shorter fringe conforming to the emargina- 
tion. Fifth sternum similarly emarginate, practically without a 
fringe. Sixth sternum with the reddish median fold, sharp posteri- 
orly, broad and covered with short hairs anteriorly. Head and thorax 
rather finely punctured, clypeus and lower two thirds of supraclypeal 
area very finely and closely so, vertex with punctures separated by 
nearly a puncture width, much of mesoscutum with punctation sim- 
ilar to that of vertex but areas mesad of parapsidal furrows with 
much coarser and more widely separated punctures; mesepistema 
with even coarser and more widely separated punctures; abdomen 
rather finely punctured. Pubescence (badly worn) whitish, sparse, 
not completely covering surface even on clypeus, not forming ab- 
dominal bands. Length, 6.5 to 7.5 mm. (abdomen strongly curled 
under) ; fore wing, 4.1 mm. 

Female: Black, the sides of the abdominal terga red, most 
broadly so on the first tergum and decreasingly so toward apex, 
so that the sixth tergum is nearly all black. Depressed apical mar- 
gin of first fine terga pale testaceous. Mandibles dark red in apical 
half. Antennae and tarsi dark, the claws and apices of femora and 
tibiae ferruginous. Tegulae pale translucent amber. Wings dusky 
hyaline, the stigma and veins blackish. Head about as broad as 
long and broader than thorax. Inner orbits of eyes slightly con- 
verging below. Posterior ocelli about as far apart as distance to 
edge of vertex, and the distance from either to nearest eye margin 
sli^tly greater. Disk of clypeus moderately convex and a little 
depressed toward the apex, the pimctures leaving a narrow smooth 
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space across apical margin. Margin of clypeus so ■n'eakly angu- 
lated at sides and so weakly truncate in middle that it appears well 
rounded out, sublateral angles very close to angles limiting end 
of truncation and separated from them by a small emargination. 
Mandibles constricted by an emargination of the inner margin near 
the base, moderately expanded at apex, the two outer teeth subequal 
and moderately acute, the innermost tooth nearly rectangular and 
separated from the middle tooth by a rounded emargination. Max- 
illary palpi short, tapering, four-segmented. Head and thorax 
rather closely punctured, the punctures coarser and sparser on the 
mesepisterna than elsewhere. Punctures on middle of mesoscutum 
less than a puncture width apart, areas mesad of parapsidal lines 
more coarsely and sparsely puctured. Pubescence whitish, mod- 
erately dense on face, cheeks and thorax, with the vertex and disk 
of mesoscutum well exposed. First to fourth terga each with a 
rather broad white apical hair-band, and disks of fifth and sixth 
terga thinly covered with appressed whitish hair. Length, 5.5 to 
6.0 mm. ; fore wing, 4.0 mm. 

Holotype male: Santa Rosa Mountain, San Jacinto Mountains, 
Riverside County, California, on Cryptantha micrantha, June 8, 
1940 (C. D. Michener). Allotype female, same locality, June 18. 
1940 (C. D. Michener). Two male and two female paratypes, all 
from the same locality and on the same fiower, one of each sex May 
31, 1940 (C. D. Michener) and one of each sex June 8. 1940 (P. H. 
Timberlake) . 

The holot3T)e and allotype are in the Snow Entomological Col- 
lections. 

Proteriades hamulicomis new species 

The male of this species is easily recognizable by numerous char- 
acters such as the very broad face with the inner orbits diverging 
below, the sharply pointed last antennal segment suggestive of this 
structure in HopUtis, subgenus Alddamea, and the spined posterior 
coxae. By contrast, the female, which is apparently to be asso- 
ciated with these males, is unspecialized in structure and similar 
to several other species, such as bidevHcauda. It differs in having 
the prominences in front of the ocelli densely punctured without 
shining interspaces and in the widely separated punctures of the 
convex upper portion of the clsqjeus. 

Male: Black, first three metasomal terga red except concavity of 
fust which is black, and longitudinal median infuscated streak on 
third (and sometimes second). Fourth to sixth tei^a with broad 
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rufo-testaceous (or sometimes translucent testaceous) posterior mar- 
gins, the fourth also (usually) red laterally and basally. Mandibles 
red subapically and along inner margins (or very largely red). An- 
tennal flagellum brown, pale brown beneath. Tegulae testaceous, 
infuscated anteriorly. Legs brownish black, tarsi brown, lighter 
toward apices. Wings slightly dusky, veins and stigma brownish 
black. Head slightly broader than thorax, much broader than long, 
inner orbits slightly diverging below, more strongly so in lower 
thirds. Genal areas nearly two-thirds as wide as eyes, seen from 
sides. Distance between posterior ocelli subequal to distance from 
one of them to eye margin and to posterior edge of vertex. Antennae 
rather long and thickened; scape swollen, pedicel unusually large; 
flagellum progressively thickened toward apex, subapical segment 
broadest, most of the segments slightly longer than broad, apical 
segment drawn out into a slender curved point as in HoplUis, 
subgenus Alcidamea. Clsrpeus very short and broad, three times 
as broad as long, scarcely overhanging base of labrum; anterior 
margin between lateral angles of clypeus scarcely produced; trun- 
cation about as wide as labrum. limited by very weak angles, 
its margin thickened and very feebly crenulate or wavy. Mandibles 
narrowed at apices so that the two teeth are crowded together, outer 
tooth much longer than inner but both acute. Hypostomal carinae 
very low and inconspicuous except where each is elevated to a tooth 
at angle. Maxillary palpi three-segmented, last segment longer 
than either of the others and sometimes with a feeble constriction 
indicating division into two segments. Middle coxae not toothed 
although slightly swollen in front of bases of trochanters. Posterior 
coxae with inner surfaces broadly concave, carinae scarcely evi- 
dent; inner apical portion of each posterior coxa prolonged into a 
long spine. Sixth metasomal tergum of male with a small angle at 
each side. Seventh tergum with a broad emargination on each side, 
an obtuse rounded angle basad of emaigination; median portion of 
tergum produced, notched medially forming two broad lobes. First 
metasomal sternum without a protuberance, thickened, its posterior 
margin abruptly declivous. Second sternum but briefly fringed; 
third to fifth with long conspicuous fringes; oxth sternum with the 
usual reddish median fold, the summit of wMch is flattened and pro- 
vided witii short hairs. Punctuation fine and dense, coarser on 
posterior part of mesoscutum, on scutellum, and mesepistema than 
on vertex. Pubescence white, covering face nearly to level of an- 
terior ocellus (or worn off above antennae); hypostomal areas 
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densely pubescent; abdominal bands virtually absent. Length, 4.8 
to 5.2 mm. ; fore wing, 3.0 to 3.5 mm. 

Female: Black, first three metasomal terga red, conca^uty of 
first black (third sometimes with an infuscated dorsal patch). 
Fourth tergum red basally (sometimes also laterally) . Fourth and 
fifth terga testaceous posteriorly. Anterior margin of clypeus red. 
Coloration otherwise as in male. Head about as wide as thorax, 
as long as broad. Genal areas about three fourths as wide as 
eyes seen from side. Distance between posterior ocelli subequal to 
distance from one of them to posterior edge of vertex, slightly less 
than (or subequal to) distance to eye mai^n. Inner orbits very 
slightly converging below. Clypeus convex, lower fourth depressed. 
Clypeal margin with truncation rather narrow, angles delimiting it 
weak, distance between these angles less than distance from one of 
them to lateral angle; sublateral angles more distinct and closer 
to angles demarking truncation than to lateral angles, margin on 
each side of each sublateral angle gently concave. Mandibles nar- 
rowed subbasally by a broad emargination of the upper margin, 
as usual m the group; teeth acute, although upper one scarcely so. 
H 3 rpostomal carinae and antennae of the usual type. Head and 
thorax finely punctured except for clypeus which is more coarsely 
so with the punctures of the upper convex portion separated by 
fully their diameters; punctures of prominences in front of ocelli 
as close as those of supracl 3 rpeal area and vertex; punctures mesad 
of parapsidal furrows not coarser or sparser than those of other 
areas of mesoscutum; punctures of mesepisterna not coarser than 
of mesoscutum. Pubescence white, dense on paraocular areas and 
around antennal bases, forming feeble apical bands on sides of first 
four metasomal terga, and partially covering surfaces of fifth and 
sixth terga. Scopa whitish. Length, 4.0 to 5.0 mm.; fore wing, 
3.0 to 3.4 mm. 

Holotype male: Mazourka Canyon, Inyo Mountains, Inyo 
County, California, 7,500 feet altitude. May 21, 1937 (C. D. Miche- 
ner). Allotype female, same data, on One male para- 

type, same locality, 7,000 feet, May 20, 1937, on Cryptaatha; one 
male and one female paratype, same locality, 9,600 feet, June 1, 
1937 (all C. D. Michener) ; one male paratype, same locality and 
date but labeled merely Inyo Mountains, Inyo County, California 
(E. C. Van Dyke). A small female specimen (not a paratype) is 
from Wild Rose Canyon, Panamint Mountains, Inyo Comty, Cali- 
fornia, May 27, 1937, 7,000 feet altitude, on CryptatUha (C. D. 
Midiener). 



428 


The University Science Bulletin 


The holotype and allotype are in the Snow Entomological Collec- 
tions. 

Proteriades xeropkila (Cockerell) new combination 

Obmia xtrophila Cockerell, 3936, Pan-Pac. Ent., 11: 46. 

Antkocopa xerophila Lin«ley and MeS\\am, 1942, Amer. Midland Nat., 27: 408. 

Anthocopa (Xeiomiia) xerophila, Michener, 1043, Ann. Ent. Soc. Amer., 86: 81; Michmer, 
1949, Jour. Rons. Ent. Soc., 22 : 64. 

Male: Black, posterior margins of first six abdominal terga tes- 
taceous. Antennal flagellum brown, much paler beneath than 
above. Mandibles red subapically. Apices of femora, bases of 
tibiae, apices of tibiae and much of tarsi ferruginous; tegulae rufo- 
testaceous. Wings onty faintly dusky, veins and stigma dark brown. 
Head about as broad as thorax. Genal areas two thirds to three 
fourths as broad as eyes seen from side. Distance between posterior 
ocelli equal to or slightly less than distance from one of them to 
posterior margin of vertex, equal to distance to ejn margin. Inner 
orbits verj' slightly converging below. Anteimae long, all flagellar 
segments markedlj- longer than broad. Clypeus with lower margin 
depressed, margin produced to a lobe at each side which extends 
farther downward than the truncation, the latter nearly as broad as 
labrum, crenulate. Mandibles with outer tooth but little longer 
than inner. Maxillarj* palpi four-segmented. Hypostomal carinae 
very low. hliddle coxae each with a long tooth arising in front of 
base of trochanter. Sixth metasomal tergum wdth a small tooth at 
each side. Seventh tergum with a small but distinct lateral emar- 
gination on each side near the apex setting off a distinct short lat- 
eral tooth; apical portion of tergum strongly tridentate, the lateral 
teeth long, parallel, blunt, the median tooth much shorter and 
sharply pointed; dorsal surface of this tergum largely shining and 
impunctate. First sternum with a large median apical protuber- 
ance, margined by a carina, posterior face of protuberance flattened. 
Second sternum with an apical fringe which is interrupted medially. 
Third and fourth sterna with long fringes. Fifth sternum not 
fringed. Sixth sternum with the usual reddish median fold, the 
summit of which is flattened; this fold shorter than usual, ter- 
minating in a spine; on either side of base of fold is a projecting 
lobe. Punctation very fine and dense, finer on mesoscutum than on 
vertex, coarser on mesepisternum. Pubescence dense, white, obscur- 
ing surface on lower part of face, forming conspicuous apical bands 
on first five metasomal terga. Length, 7.2 to 8.8 mm.; fore wing, 
5.0 to 6.0 mm. 

Female: Coloration similar to that of male. Genal areas broader 
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than eyes seen from side except in very small specimens -where they 
are equal to eyes in width. Distance between posterior ocelli con- 
spicuously less than distance from one of them to eye margin or to 
posterior margin of vertex. Inner orbits slightly converging below. 
Upper portion of clypeus scarcely bulging; truncation as broad as 
distance from its end to lateral angle of clypeus, demarked by con- 
spicuous angles; sublateral angles nearer to ends of truncation than 
to lateral angles, margins between sublateral angles and ends of 
truncation concave. Mandibles broad apically, apical teeth acute, 
narrowed near bases by the usual broad emargination of inner mar- 
gin of each. Maxillary palpi four-segmented. Hypostomal carinae 
high. Punctation fine, that of clypeus coarser than that elsewhere 
on head and thorax, that of mesoscutum very slightly finer than that 
of vertex, that of mesepistema coarser than elsewhere on thorax. 
Pubescence abundant and white, dense on face, forming conspicuous 
bands on first four metasomal terga, scattered on fifth tergum, and 
nearly covering sixth. Length, 6.5 to 8.0 mm.; fore wing, 4.5 to 6.0 
mm. 

The type of this species, from Palm Springs, Riverside County, 
California, is in the collection of the Citrus Experiment Station at 
Riverside, California. A number of other specimens have been col- 
lected at the same locality, most of them on Cryptantha barbigera, 
females from March 21 to April 16, males from March 22 to 30 
(P. H. Timberlake) . Other specimens are from Tub Canyon, 
Borego, San Diego County, California, February 28, 1947, and 
Borego, March 6, 1947 (Grace H. and John L. Sperrj') . The species 
is also known from Little Lake, Inyo County, California. 

Proteriades hoharti new species 

This species is distinguishable at once from all other known 
Proteriades except caudex by the male posterior coxae, the inner 
ventral carina of each of which is expanded posteriorly into a 
lamella. This species differs from caudex by the absence of a large 
protuberance on the first sternum. 

Male: Black, the first four metasomal terga red, the fourth -with 
a black area middorsally, the third -with an infuseated middorsal 
longitudinal streak (or -with an infuseated patch) ; fifth tergum red 
at extreme sides; fifth and sixth terga with posterior margins rufo- 
testaceous; sterna blackish. Mandibles red subapically, teeth 
piceous. Antennal flagellum brown, paler beneath. Legs brownish, 
black. Head as wide as thorax, wider than long. Genal areas about 
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two thirds as broad as eyes seen from side. Distance between pos- 
terior ocelli equal to distance from one of them to eye margin and to 
postenor edge of vertex. Inner orbits slightly converging below. 
Antennal scape swollen; flagellar segments longer than hroad. 
Clypeal margin with truncation broader than labrum, very slightly 
concave, slightly thickened, weakly crenulate, broadly impunctate. 
Mandibles with inner tooth not greatly shorter than outer, both 
acute. Hypostomal carinae very low, almost absent in front of 
angles. Maxillary palpi apparently four-segmented. Middle coxae 
not toothed but swollen in front of bases of trochanters. Posterior 
coxae with carinae elevated posteriorly to form a strong lamella 
on each coxa, each lamella abruptly truncated at its posterior end. 
Sixth metasomal tergum with a small but distinct angle at each 
side. Seventh tergum with broad lateral emargination on each side 
separating basal angle from the median apical portion of the tergum 
which is conspicuously bilobed by reason of a median emargination. 
Pirst metasomal sternum with a rounded subapical protuberance. 
Second to fourth sterna with fringes of long hairs conforming to the 
broadly emarginate posterior margins. Fifth sternum with the usual 
reddish fold, the summit of which is flattened and provided with 
short pubescence, the posterior end of which is produced into a short 
spine. Punctation fine and dense, that of clypeus finer and denser 
than rest of head, mesepisterna more coarsely and less closely punc- 
tured than mesoscutum, especially below. Pubescence white, ochra- 
ceous on vertex and dorsum of thorax, forming feeble abdominal 
bands which appear to be easily worn off. Length, 4.0 to 5.0 mm.; 
fore wing, 2.8 to 3.5 mm. 

Hohtype male: Camille, Trinity County, California, 2,400 to 
2,500 feet altitude. May 22, 1934 (G. E. Bohart). One male para- 
type, same locality and collector, June 18, 1934. 

The holotype is in the California Academy of Sciences, San Fran- 
cisco, California. 

Proteriades deserticola new species 

This is a robust, medium-sized species with abimdant pale pubes- 
cence. It is at least superficially similar to bidenticatida in having 
two teeth on the seventh metasomal tergum of the male. It seems 
probable, in view of the differences between both males and females, 
that this condition arose independently in the two species and that 
the bidentate male abdomen does not indicate close relationship. 
In deserticola the two teeth are separated by a broad crescentiform 
emargination and in bidenticauda by an equally broad quadrate 
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emargination. The female of deserticola has a very distinctive cly- 
peal margin somewhat similar to that of evansi, but with the median 
lobe less arched and more projecting over base of labrum. so that 
the margin is about equally produced at sides and in the middle. 

Male: Black, t\’ith first three metasomal terga usually entirely 
red, except spot at base of first tergum (and more rarely a median 
spot at base of second and third) . Pourth tergum red except broad 
median black patch; fifth and sixth terga black, red subapically and 
broadly translucent ferruginous apically. Seventh tergum red. 
Venter dark, variably suffused with red. Flagellum reddened be- 
neath and tarsi more or less ferruginous apically. Clypeus with a 
conspicous emargination as wide as labrum and limited by strong 
angles, a small projection in middle of emargination. ^Mandibles 
dark red on apical half, the teeth (sometimes) piceous. Tegulae 
clear amber color. Wings clear hyaline, the nervures and stigma 
brown. Head as broad as thorax, the genal areas about half as 
wide as eyes seen from side. Inner orbits of eyes parallel. Posterior 
ocelli slightly closer to eye margins than to the occipital margin. 
Mandibles bidentate, the teeth subequal. Antennae slender, the 
middle segments of flagellum barely longer than thick. Maxillary 
palpi four-segmented. Middle coxae not toothed, posterior not 
lamellate. Sixth metasomal tergum slightly toothed on each side; 
seventh with a short blunt tooth at apical comers, these teeth sepa- 
rated by a broad crescentiform emargination, the apex being broader 
than usual. (Broad also in bidenticauda, tnacoMda and xerophila.) 
Second sternum with a broad transverse subapical swelling. Third 
to fifth sterna each with a slight transverse swelling close to apical 
margin, the margin and swelling both indented medially. Sixth 
sternum with high carina-like median fold. Puncturation very fine 
and close on head and thorax, the punctures of vertex slightly closer 
than those of mesoscutum. Abdomen slightly dullish, with minute, 
close, shallow punctures. Pubescence white, dense on head and 
thorax, with vertex, middle of mesoscutum and middle of propodeum 
exposed. Vertex and exposed part of mesoscutum with short fine 
hair (tinged with ochreous brown in fresh specimens). First four 
metasomal terga each with a broad white apical hair-band, a little 
narrowed in middle on first two. Fifth and sixth terga nearly uni- 
formly covered with appressed white hair. Second to fifth sterna 
each with a long white apical fringe, those on third to fifth conform- 
ing to the curvature of the margin. Length, 5.0 to 6.0 mm.; fore 
wing, 8.8 to 3.9 mm. 
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Female: Similar to the male. Flagellum beneath, except at base, 
mandibles apically, and three basal metasomal terga ferruginous 
red, the red usually a little darker than in male, hledian sulcus on 
first tergum and transverse streaks across bases of second and third 
terga (usually) black. Head as broad as thorax, genal areas nearly 
equaling the eyes in width as seen from side. Clypeal margin pro- 
duced nearly equally at sides and in the middle, with the broad shal- 
low emargination on each side of middle slightly bisinuate to form 
a small vaguelj' indicated tooth on each side of the bluntly angular 
median lobe, the latter rather well elevated, slightly projecting over 
middle of base of labrum and arched as seen from in front. Mandi- 
bles very stout, with inner margin parallel to outer, except for a 
small emargination in inner margin near base; the two outer apical 
teeth acute, inner tooth much shorter and only slightly acute, form- 
ing nearly a right angle with inner margin of mandible. Hyposto- 
mal earinae rather high behind and rather abruptly reduced at 
angles, oblique anterior part of each low and but little shorter than 
longitudinal part. Ocelli a little smaller than in male, the posterior 
pair a little closer to edge of vertex than to the eyes. Puncturation 
fine and close on head and thorax, and minute on abdomen. Pubes- 
cence dense on face, nearly to level of ocelli, on cheeks, sides of 
thorax and around margins of mesonotum, and white, except tinged 
with brown, or brownish ochreous, on vertex and mesonotum. Hy- 
postomal areas and mandibles with fringes of long hairs curving 
over proboscidial fossa; long hairs also projecting from margin of 
clypeus and from emargination of inner margin of mandible. Hair 
of mesoscutum short, appressed, with slightly longer hairs inter- 
spaced. Hair of scutellum, especially at sides and apex, and that 
of metanotum much longer than that elsewhere on thorax. First 
five metasomal terga each with a broad, dense, white apical hair- 
band; disks of fourth to sixth terga covered with not much thinner 
appressed whitish hair. Legs densely covered with white hair on 
outer and posterior surfaces of femora and tibiae. Ventral scopa 
short and ochreous white. Length, 5.0 to 6.0 mm. ; fore wing, 3.5 to 
4.0 mm. 

Holotype male: Palm Springs, Riverside County, California, on 
Cryptantha barhigera, March 21, 1932 (P. H. Timberlake). Allo- 
type female from the same locality and flower, March 30, 1945 (P. 
H. Timberlake). Thirty-four female and eight male paratypes 
from the same locality and flower, March 21 and 26, 1932, March 
24, 1933, and March 30, 1945; nine female and one male paratypes 
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from the ■'ame loralitj-. April 16, 1939 (R. il. Bolmrti; one male 
paratype, Indio, California, March 25, 1937 (R. M. and (1. E. Bo- 
hart I ; two female and six male paratypes, Andrea« Canyon, Palm 
Springs, Riverside County, California, April 7, 1940 (!M. R. and R. 
;M. Bohart) ; t.vo male and one female paratypes, San Felipe Creek, 
Imperial County, California, April 8, 1939 (R. M Bohaiti; one 
female paratype, four miles ea>t of Edom, California, April 17, 
1937 (T. D. A. Cockerell) ; two female paratypes. Thousand Palms 
Canyon, California, on Cryptantha angitstifolia, April 10, 1937 (P. 
H. Timberlake, G, C. Varley) ; one male and one female, same lo- 
cality, March 9, 1940 (R. M. Bohart); and one female paratype, 
nineteen miles west of Kane Springs, California, on Cryptantha an- 
gustifoUa, March 25, 1933 ( P. H. Timberlake ) ; one male and one 
female paratype, Borego, San Diego County, California, April tS, 
1939 (R. M. Bohart). 

The holotype and allotype are in the collection ot the Citru" 
Experiment Station, Riverside, California. 

Proterlades evami IMichener 

Protenadea eiansi Michenei. lOSrt, Bull Southern Cal Acad Sci , Sr> 92 

This species is most closely related to deaerticola from which it 
differs in the less extensive red areas» the acute inner mandibular 
tooth, and the unproduced median apical portion of the clypeU'- 
which does not overhang the base of the labrum, among other char- 
acters. This species is known only in the female. 

Female: Black, large, dorso-lateral areas on first meta^omal 
tergum, sometimes meeting dorsally, smaller lateral areas on second 
tergum, and sometimes still smaller ones on thiid led. Posterior 
margins of terga testaceous. Mandibles largely reddi'^h, mOv^t 
strongly so subapically. Antennal flagellum dark brown above, 
light brown beneath. Legs brownish black, distal segments of tarsi 
paler. Tegulae testaceous. Wings dusky, veins and stigma brown- 
ish black. Head slightlj^ wider than thorax. Genal areas distinctly 
wider than eyes seen from side. Distance between posterior ocelli 
markedly less than distance from one of them to posterior margin 
of vertex or to eye margin. Inner orbits slightly diverging below. 
Clypeus low and broad, about three times as broad as long, not 
bulging, depressed lateral lobes exlending farther downward than 
any other point, median part of lower margin much thickened and 
slightly produced to form a very small truncation separated from 
lateral lobes by broad shallow’ emarginations. Mandibles thick, 
27—90 
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but little narrowed near baaes, but with a Miiall, well defined, and 
deep subapical einargination of inner margin; apical teeth acute. 
Hypo&tomal carinae high behind the obtuse angles, low in front of 
them, the portion?' in front of angle? about a? long as those behind. 
Maxillary palpi three- or four-segmented. Punctation fine, slightly 
coarser in central part of clypeus than elsewhere on head, slightly 
coarser on mesepisterna than elsewhere on thorax. Pubescence 
sparse, forming weak apical bands at sides of first four terga, scat- 
tered on fifth and sixth terga. Hypostomal areas with long hairs 
curved toward mouthparts; clypeus with several long yellowish 
hairs arising beneath margin of median truncation. Length, 6.6 to 
7.6 mm.; fore wing, 4.2 to 4.6 mm. 

The type of this species from Loyds, Tulare County, California 
(August 3), is on deposit at the California Academy of Sciences. 
Additional specimens are from Coffee Creek, Tulare County, Cali- 
fornia, on Cryptantha fiaedda, June 11, 1925 ( P. H. Timberlakel. 

Proteriades tscnv'rubra (Cockerell) 

fftriade^ ^ttnirubra Cockmdl, 1S98, Tranb. Amei. Ent Soc , 25' 198, Cockeiell, 1908, 
Ps^che, 10. 7C; Cre&''<nt 1928, Mem. Atiiei. Ent S<k , 5 71 

Protenadcs simiruhio, Titus, 1904, Jour. Ymk Ent. Sue , 12 25. 

Ejiades i^imnuoer, Fiie^e, 1911, Da& Tierieicli, 2b. 29. 

This species may be immediately recognized in the female by the 
two long fingerlike processes projecting downward from the elypeal 
margin. The male is far less distinctive, but can be recognized by 
the small median prominence of the elypeal margin (a feature shared 
with deserticola, which has the apex of the male abdomen bidentatel. 

Male: Black. fir«t three metasomal terga red, the basal concavity 
of the first infuseated, the third frequently and the second occasion- 
ally infuseated middoi-sally ; fourth and sometimes fifth terga red 
laterally; sterna largely red. Mandibles red subapically. Flagel- 
lum and tarsi brownish. Tegulae amber colored. Wings dusky 
hyaline, the veins and stigma dark brown. Head broader than 
long, as broad as thorax, genal areas about two thirds as broad as 
eyes seen from side. Distance between posterior ocelli slightly less 
than distance from one of them to eye margin or to posterior edge 
of vertex. Inner orbits of eyes subparallel. Antennae long, all 
flagellar segments longer than broad. Clypeal truncation broader 
than width of labrum, demarked by distinct angles, gently concave 
with margin impunctate and thickened, produced to an acute angle 
just mesad of each end of truncation and to a blunt median angle. 
Mandibular teeth acute, outer one somewhat longer than inner. 
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Maxillary palpi rather elongate, four fcegmented. Middle coxae not 
toothed; posterior coxae not lamellate. Sixth metasomal tergum 
with a small but distinct angle on each side, seventh with lateral 
margins not emarginate, each produced to ventral ‘^ubapical angle, 
posterior margin with broad emargination. First meta^tomal sternum 
thickened subapically and with dense white pubescence on the poste- 
rior declivity of this thickening. Second sternum with strong contin- 
uous transverse convexity. Second to fifth sterna with long apical 
fringes, those of third to fifth confoiming to the broad emargina- 
tions of the sternal margins. Sixth sternum with the usual fer- 
ruginou*^ median fold, the summit of which is flattened nearly to 
the apex and bears short hairs. Head and thorax very finely punc- 
tured, the scutellum and mesepisterna conspicuously more coarsely 
so than head and mesoscutum. Abdomen minutely and closely 
punctured. Pubescence white, that of face above clypeus, vertex, 
and dorsum of thorax ochraceous, that of clypeus exceedingly (len«e. 
Pubescence of abdomen short, forming apical white bands at side^ 
of first four metasomal terga, but these bandb apparently easily 
woin off. Length, 5.8 to 7.5 mm. ; fore wing, 4.2 to 4.8 mm. 

Female: Similar to male in color and sculpture. Black, fir^^t three 
metasomal terga red (darker than in male), except a medial basal 
patch on each segment, that on the third usually very large. Mandi- 
bles variably red at apices and on inner margins. Flagellum strongly 
reddened beneath, and small joints of tarsi sometimes ferruginous. 
Tegulae amber color. Wings dusky, with blackish stigma and 
nervures. Head large and massive, usually much wider than thorax. 
Genal areas broader than width of eyes and rounded behind. Dis- 
tance between posterior ocelli much less than distance from one of 
them to nearest eye margin or to posterior margin of vertex. Clyp- 
eus convex, much produced over base of labrum. Anterior margin 
of clypeus with a small rounded lobe far to each side and in the 
middle a large projecting lobe provided with a fingerlike proce^*? 
on each side, between which the margin comes to an acute point, 
the fingerlike processes being strongly divergent. ^Mandibles large, 
with the apical two thirds of each quadrate, with nearly parallel 
inner and outer margins, this portion being about one and one fourth 
times longer than wide. Inner margin of mandible deeply excavated 
near base, as is also the exterior surface as far outward as the inner 
mandibular carina, this excavation making room for the rounded 
lateral lobes of the clypeal margin, when the mandibles are closed. 
iMandibular teeth equal, acute. Antennae much shorter than in 
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male, the flagellum cylindrical, thinner than the scape and about 
t\vi(*e as long. Hypostomal carina well elevated, behind the angle, 
low in front of it, the part anterior to the obtuse angle very oblique, 
the two parts being nearly equal in length. Almost entire surface 
with fine, very close punctures, but, as in male, the large basal area 
of propodeum is smooth and sculptui’eless except for a finely rough- 
ened strip across the base. Pubescence whitish, moderately dense 
on face, nearly to level of ocelli, and often tinged with bro\sTi in 
fresh specimens on vertex and notum of thorax. First five meta- 
somal terga each with a dense white apical hair-band, more or le?'^ 
thin or interrupted in the middle on first two terga. Disks of laj't 
two segments rather densely covered with appressed whitish hair, 
and disk of preceding segments wdth short erect hair. Length, 5.8 
to 8.0 mm. ; fore wing, 3.8 to 5.0 mm. 

Cockerell’s two type specimens of neyiiirubra were from southern 
Califoinia, and Titus had a male from Los Angeles County collected 
by Coquillett. This probably is the commonest species of the genus 
in southern California, although at higher elevations it is replaced 
in this respect by jacintana and on the deserts by xerophila and 
deserticola. At Riverside the senior author has taken males from 
^larch 22 to May 18 and females from April 4 to June 7. It fre- 
quents spots only where Cryptantha intermedia is growing, and the 
female obtains its pollen exclusively from the flow^ers of this plant. 

Additional locality records (all in California! are Perris; the 
Gavilan, Riverside County; six miles east of Temecula, Riverside 
County; Warner’s Hot Springs, San Diego County; Yerdemont, San 
Bernardino County; Mill Creek, San Bernardino Mountains (all 
(‘ollected by P, H. Tiinberlake I . Redlands, San Bernardino County; 
Andreas Canyon, near Palm Springs; San Jacinto River, San Ja- 
cinto ^Mountains, 4,000 feet altitude; Newluill, Los Angeles County; 
Coalinga; Jamesburg, Santa Lucia Mountains, !Monterey County 
(all collected by C. D. Michener). Pinacles National ^Monument, 
San Benito County (P. D. Hurdi, Atascadero, San Luis Obispo 
County (E. C. Van Dyke). All specimens were collected within the 
range of dates indicated tor Riverside, except that in ilonterey 
County males worc collected as late as June 4 and females as late 
as June 8. All specimens for which complete flow’er records exist 
were on Cryptantha interme Ua; some labeled merely ''Cryptantha' 
may have been taken on other species of the genus. A total of over 
200 specimens of this species have been examined. 

The lectotype male is in the collection of the Academy of Natural 
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Scienccfc of Philadelphia. A neallotype female, here de>icnate(l, i^- 
from Redlands, California, May To, 1936 iC. D. ilh^hener i. in the 
Snow Entomological Collections. 

Proteriades jacintana (Cockerell) new combinatiuii 

Chclo'^toma (Cephalapis) ^aewtanu Cockerell, 19in, Ann Mec. Nat. Hi'-t., (s) r» 2,^ 

Cephalapis jainitana Cockeiell, 1925. Pioe. Califoiii’a \cad. >ci , (4) 14: 2oo 

This species is very easily recognized by its elongate form, broad 
genal areas, the keeled clypeus, the large and virtually tridentate 
male mandibles, and the long and nearly straight margin between 
the upper two teeth of the female mandibles. 

Male: Black, the first two to four (usually three) metasomal 
terga red at sides, the red of the first tergum most extensive and 
often forming a band across the posterior margin of this tergum; 
first six terga with posterior margins brownish. Mandibles rufcst*ent 
^ubapically. Under surface of antennal flagellum often dark brown. 
Tegulae amber coloi'ed. Wings slightly dusky, veins and stigma 
broT\mish black. Genal areas as wide as eyes seen from side. Dis- 
tance between posterior ocelli slightly less than or subequal to dis- 
tance from one of them to eye margin, much less than distance to 
posterior margin of vertex. Inner orbits of eyes parallel above, di- 
verging below. Antennal flagellum with middle segments longer 
than broad. Mandibles large, curved, apices tridentate, outer tooth 
much longer than next, outer two both acute, inner tooth widely 
separated from outer two, right angular. Clypeus thickened, with 
a longitudinal median keel the lower end of which ends at a slight 
median projection of the produced truncation; truncation thickened, 
much overhanging base of labrum, short and demarked laterally by 
angles of about 90®. Maxillary palpi four-segmented. Hypostomal 
carinae strongly elevated posteriorly. ^liddle coxae each wdth 
a distinct ventral tooth in front of base of trochanter. Posterior 
coxae each with carina elevated so that it might be considered a 
low lamella. Sixth abdominal tergum with a rounded angle at each 
side. Seventh tergum deeply emarginate at apex, the resulting lobes 
longer than wide, blunt, each about as broad as space between them. 
First metasomal sternum somewhat thickened with declivous, liaiiy^, 
posterior margin. Second sternum large, weakly fringed. Third to 
fifth sterna well fringed, fringe of third dense in middle, of fifth con- 
forming to broadly emarginate sternal margin. Sixth sternum with 
the usual ferruginous fold very long and well developed, ending 
rather abruptly at base, tenninating in a short spine, summit of fold 
broadened and provided with short hairs. Punctation fine and 
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dense, coarser on mesepisterna than elsewhere on head and thorax. 
Pubescence rather dense, w’hite, slightly ochraceous on dorsum of 
head and thorax, dense on face nearly to level of anterior ocellus, 
forming apical bands on first five metasomal terga. Length, 6.5 to 
8.4 mm.; fore wung, 4.5 to 5.2 mm. 

Female: Coloration similar to male, but red confined to first two 
metasomal terga and not extending as a band across posterior mar- 
gin of first. Genal areas much broader than eyes seen from side. 
Distance between posterior ocelli less than distance from one of 
them to eye margin, much less than distance from one of them to 
posterior margin of vertex. Inner orbits diverging below. Clypeus 
with a carinate longitudinal median keel; truncation much over- 
hanging base of labrum, much shorter than distance from end of 
truncation to lateral angle of clypeus; sublateral angle weak and 
midw’ay betw^een end of truncation and lateral angle of clypeus. 
[Mandibles large, narrow'ed near bases by emarginations of upper and 
low^er margins, much expanded apically, middle and inner teeth 
scarcely acute, widely separated, connected by long and nearly 
straight margin. Maxillary palpi four-segmented. Hypostomal 
carinae elevated posteriorly. Carinae of posterior coxae reduced 
and inconspicuous. Punctation fine and dense, coarser on clypeus 
than on rest of head. Pubescence sparser on face than in male, form- 
ing apical bands on first four terga, scattered, denser apically, on 
fifth and largely covering sixth. Length, 7.0 to 10.5 mm. ; fore wing 
4.2 to 5.4 mm. 

The male type of this species, from Kenw'orthy, San Jacinto [Moun- 
tains, California, is in the collection of the Citrus Experiment Sta- 
tion at Riverside, California. The species is a common one, es- 
pecially in the southern California mountains and is known from 
the following localities, all in California: Warner’s Hot Springs, 
San Diego County; Stone Creek, Keen Camp, Idyllwild, San Jacinto 
River (4,000 feet altitude I tw^o miles southeast of Poppet Flat, 
Herkey Creek, Yandevanter Flat, Ribbon w’ood, and Mount Santa 
Rose (7,500 feet altitude), all in San Jacinto Mountains; Mill 
Creek (4,400 to 4,700 feet altitude) and Forest Home, both in 
San Bernardino [Mountains; Ortega Highway, Santa Ana [Moun- 
tains, overlooking Elsinore; Riverside; Claremont; Eagle Rock, 
Los Angeles County; Newdiall, Los Angeles County; Pinaeles, San 
Benito County; Jamesburg, Santa Lucia Mountains, Monterey 
County (1,900-2,700 feet altitude); Yosemite (3,880-4,000 feet al- 
titude); Midway; Madera County (3,000 feet altitude'); Coffee 
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Creek and Carrville (2,400-2,500 feet altitude I, Trinity County; 
Big Pine Creek, Inyo County (7,500 feet altitude I ; Rock Creek, 
ilono County (8,500 feet altitude). The flower vibited in southern 
California is usually Cryptantha intermedia but it has also been 
collected on C. inicrantha var. lepida. Flower records for the more 
northern collections are merely Cryptantha sp.? Dates of collection 
for males range from April 20 to June 23, for females from April 20 
to July 5. 
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PLATE III 






1-6, Antennae of male.s 1. P. unntnihia; 2. P. hohnrti; 3, ?. candtx; 1, P. 
hidcnticaudai 5, P. hatnalicorntts; 6, P. j,ygmn((t, 7-9, Apical portions of 
mandibles. 7, P. jacintana, female; 8, P. jacintanay male; 9, P. semirubra, 
female. 10-16, Sixth and seventh meta.somal terga of male. 10, P. jacintana; 
11, P. bide?iticauda; 12, P. stmtrubm; 13. P. hamnlicontk; 14. P. boharti; 
15, P. c'nahx: 16, P. yygman*. 
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Second Contribution to the Herpetologj’ of 
San Luis Potosi 

BY 

Edward H. Taylor, 

Department of Zoology, TTniversity of Kansas 

Abstr\ct: a report is made on a small heipt^tological (*olle(*tion from the 
Mexican State, San Luis Potosi. One new specie®:, Ad( lphlro.s m wmanorum, 
IS described, and the known ranges of several ^pecles aie extended to thr 
State. 

In a recent it^sue of this journal,* thanks to the kindness t>f Prot. 
George H. Lowery of Louisiana State University, I reported on a 
large herpetological collection made in the state of San Luis Potosi, 
]vIexico, by a collecting party from the Louisiana State University, 
consisting of ilr. and IMrs. Robert Xeviiian and Air. Charles Shaw. 
The bulk of the collection, however, was acquired by Airs. Newman. 
Alost of the specimens were taken in the region of Xilitla, in the 
southeastern portion of the state; a few, however, were obtained in 
other localities. 

One group of specimens from the collection was described by Dr. 
J. A. Tihen as a new’ subspecies, Gerrhonotus leiocephalm loiveryLf 

On July 2, 1948, a second collection w’as forw’arded to me from 
Louisiana State University. This material was likewise acquired in 
San Luis Potosi, largely in the Xilitla region, by a collecting pai'ty 
consisting of Air. and Airs. Robert Newman, Air. Herbert Stern, Air. 
Prentiss D. Lewis, and Air. George Loweiw’. The material, wiiile 
not so extensive as the preceding collection, does contain material 
of importance, including certain new’ state records. One of those 
is a very rare Alexican rattlesnake, Crofaliis basib'scua totonaais 


* Umv. Kan«Mis Sci. Bull., \ol. 33, pt. 1, pp. lCD-215. 

I Tiuns. Kansas Acad. Sci., vol. 51, 1948, pp. 302-305. 


( 141 ) 
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Altogether there are 55 specimen? representing 23 spccieb. I am 
again obligated to Profesbor Lowery for the privilege of examining 
this second collection. 

The following species, one of which i& described as new, are heie 
lecorded from San Luis Potosi for the first time: 

Adelphicos newmanorum sp. nov. 

Thamnophis mbcarinatm subcarmatus (Gray) 

Drymobius chloroticiis (Cope) 

Micrunis julvius tenere (Baird and Girard) 

Crotalus basiliscus totonacus Gloyd and Kauffeld. 

The entire known herpetological fauna of San Luis Potosi totals 
140 species. This is divided as follows: salamanders, 5; Salientia, 
25; lizards, 33; snakes, 78; turtles, 3. 

The map showing collecting localities in San Luis Potosi, as well 
as the data on the localities included in the text, ha*^ been prepared 
by Dr. George H. Lowery to whom I offer my sincere thanks. 

Amphibians 

Bufo valliceps Wiegmann 

A single specimen having the typical light coloration is in the col- 
lection. 

Smtlisca baudiriA Dumeril and Bibron 
A -«ingle medium-'-^ized female specimen was taken. 

Lizards 

Sceloporiis variabilis lariabilis Wiegmann 

A series of eight specimen'^ was taken at Hda. Limon, 10 mi, W of 
fibano, San Luis Potosi between March 30 and April 24, 1948. 

Sceloporus nerrifer plioporus Smith 

A single specimen was taken at Hda. Limon, 10 mi. W. of Ebano. 
The femoral pores are 20; the dorsal scales, 31. The color, and 
much of the pattern, has disappeared due to preservation. 

Sceloporus grarnmicus disparilis Stejneger 

A single specimen taken on the Llano de Coneja at 7,000 ft., is 
referred to this subspecies. The dorsal scales number 70 from occi- 
put to a line joining the posterior surface of the thighs. This 
locality is near the area of intergradation between g, disparilis and 
g. microlepidotus. 
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Corythophanes hernandesii (Gray I 

Seven specimens, Nos. 615 to 621, are in the collection, all from 
the Xilitla region. These were obtained by Marcella Newman. 

Gerrhonotiis leiocephalus loireryi Tihen 

Three topotypic specimens from Xilitla are in the collection. Two 
I Nos, 612 and 6141 have the granular area in the lateral fold defi- 
nitely marked with vertical dark lines. The smallest specimen ( No. 
613} shows no such markings. Otherwise they agree in significant 
characters. 

Ameiva undulata podai'ga Smith 

Five specimens (Nos. 623-627} are in the collection, four from 
Xilitla and one (No. 627) from Tamuzunchale. 

SXAKES 

Xmia diademata plorator Smith 

A portion of a badly preserved specimen from Xilitla is included 
in the collection (No. 609 ) . 

AdelphicoR ncwmanorum, sp. nov. 

PI IV 

Holotype: Louisiana State University No. 204, j , Xilitla region, 
San Luis Potosi, May 7, 1947; Marcella Newmian, collector. 

Diagnosis: A species of average size for the genus having the 
tiiird labial replaced on edge of lower lip by the enlarged first chin- 
shields; no lateral stripes present on the body; venter immaculate 
W’hite; siibcaudal region with a slight median peppering of pigment; 
above brownish gray, the scales faintly outlined wdth heavier pig- 
ment. 

Description of type: Rostral at least one third w’ider than high, 
the part visible above triangular, as long as the suture between the 
internasals; latter scales small, wider than long, their length about 
one third the length of prefrontals, their area between one fourth 
and one fifth of the prefrontals; prefrontals as broad as long, en- 
tering the orbit; frontal triangular, as long as wide, about one fifth 
longer than the prefrontal; parietals elongate, about one fifth longer 
than their distance from the end of the snout, their common suture, 
however, being about two thirds the length of the frontal; nasal 
divided, the anterior part less than half the area of the posterior, 
the nostril pierced between the two parts very close to the rostral; 
loreal slender, elongate, entering orbit on right side, while on left 




Plaie IV. Fig;. 1. Adelphicos ncvimanonim sp. nov. Louisiana Stato 
J region, San Luis Potosi, Mexico 

(iota! lengtli, 310 mm.). Fig. 2. Advlphicoi^ QUfidriviTgatus guadftvtt 
gatui, LouL^ana State Umversity Xo 206, Xilitla, San Luii- 

Poto-.i, Mexico (total length, approx. 360 mm ). 
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side, shorter, triangular, excluded from eye by contact of third 
labial and prefrontal; no preocular; two po^toculars, the upper 
double size of lower; temporals large, one behind the other, the 
posterior as large or slightly larger than anterior. 

Supralabials, 7-6, in the following ascending order of .«ize: left — 
1, 2, 3, 6, 4, 5, 7, the third and fourth entering the orbit; on right 
side the second and third are fused, and only the fourth enter* the 
the orbit; infralabials presumably 6, the third being replaced bj" the 
much widened first chinshield, first pair of chinshield* followed by 
an azygous pregular; second pair of chinshield" not or "carcely dif- 
ferentiated, and separated b}' a second median gular a little larger 
than the first. Diameter of eye about times in length of snout. 

Scale formula; 15-15-15; ventrals, 139; caudal*, 49; anal divided; 
total length, 310 mm.; tail 61 mm.; head length, 7.5 mm.; head 
width, 5.9 mm. 

Color in formalin: Above light grayish brown, the edges of all 
scales somewhat more heavily pigmented than centers ; a verj* faint 
median grayish line ; venter and outer scale row white ; second scale 
row light but with some scattered pigment ; an indistinct gray sub- 
caudal line ; head dark reddish brown ; labials, save for their upper 
edges, cream. 

Relationship: This form is related to quadrivirgatus quadrivirga- 
tus (PI. IV. fig. 2) in haidng the anterior chinshield form a part of 
the labial border and in having the chinshield followed by two 
median gulars, one following the other, separating the poorly differ- 
entiated second pair of chinshields. 

The head, however, is somewhat more slender than in that species, 
the frontal being longer than its distance from the tip of the snout 
(in quadrivirgatus less than this same distance). The top of the 
head is more reddish brown, and the labials are somewhat lower. 
The typical quadrilinear markings of q. qiiadrivittatus are lacking. 

Remarks: On one side the lower jaw, and an area on the neck 
has been injured by ants. 

Bocourt* has described a slender-headed variety of Adelphicos 
qiiadrivirgatian as acutirostrum (type locality, “Alexique”). His 
foim was striped. The subcaudal count was 32, the ventrals, 135. 
Smith and Taylor (Bull. 187, U. S. Nat. AIus., p. 30) regard this 
form as a synonym of Adelphicos q. quadrivirgatus Jan. 


* Mte ion Scientifique au Me\ique . . fitudea hur leti Reptilet*, li\i 1883, pi. 32. 
figs lib, 11c, 12b, 12c. 





Plate V. Fig. 1. Ficimia mccheri Taylor; Louisiana State L^niversity No. 
214 5 , Xilitla, San Luis Potosi. Mexico (total length, 426 mm.). Fig. 2. Fidmia 
streckeri; Louisiana State University No 208 $ , XiHtla, San Luis Potosi, Mexico 
(total length, 3S3 mm.). 
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Ficimia Ureckeri Taylor 

PI V, lifis. 1 and 2 

Three specimen^ in the collection from Xilitla, No&. 605 $ , 606 g , 
and 607 5 , respectively, yield the following scale data: postocular-., 
2-1, 2-2, 1-1; scale formulae, 19-17-17, 19-17-17, 19-17-17 (the 
number 19 occurs only on the anterior part of the neck) ; ventrah 
156, 153, 142; caudals, 34, 34, 33; totals, 190, 186, 175. Most of 
the scales on the anterior part of the body in the two younger speci- 
mens have single median terminal pits instead of the typical pair. 
In the older specimen, No. 607, however, the pits are scarcely dis- 
cernible. If the epidermis has been shed they cannot be seen. 

The naiTow bars, present in Nos. 606 and 607, to the number of 
41 and 43 respectively, are, in No. 605, replaced by a median series- 
of spots, two or two and one half scales long and about as wide. 
There arc but thirty such marks. On the sides are two rows of 
elongate sp^ots below which are some smaller indefinite spots reach- 
ing the ventraK. 

Rhadmaea marcellae Taylor 
PI M, fiff 2 

Jthadinaia mantUa*. Tajhir, Unl^ KanNis S'*!. Bull , ^ol 33, pt. 1, 1949, pp 197-19^ 

The type specimen of this species is figured. A figure of Rha- 
dinaea iorbesi Smith is als^o included for comparison. (PI. VI, fig. 1.1 

Rhadmaea crassa Smith 

Three specimens, Nos. 601-603, of this species, two from Xilitla, 
and one from Cueva Salitre, near Xilitla, are in the collection. The 
tails of Nos. 601 and 603 are broken, while the body of No. 602 its 
badly crushed. 

Elaphe jiavirufa fiavirufa (Cope) 

A very' large male specimen. No. 585, was collected at Hda. 
Limon, 10 mi. W of Ebano, San Luis Potosi, by Prentiss D. Lewi<. 
The specimen measures 1525 mm. in total length, the tail 286 mm. 

This specimen differs from younger specimens in having tecattered 
ventral black flecks (of a ^ize equal to the surface area of one or 
two dorsal scales) that grow more numerous on the posterior paii: 
of the body, so that the dark color rather than the light is pre- 
dominant. The «!iibcaudals are dark over most of their surface, only 
a small anterior portion of each being white. 

There are 34 dorsal body spots and 15 caudal spots ; the ventrals 
are 247 ; anal divided ; caudals, 106. 
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Pl\tb VII. Pliocercus laiicollaris Smith, Louisiana State University No. 559. 
Xilitla, San Luis Poto«i, Mexico (total length, 541 mm.) 

28—90 
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Pliocercm laticollarifi Smith 

PL VII 

A specimen of this species was reported from Xilitla in my first 
paper on the San Luis Potosi fauna. A figure based on a photo- 
graph of the preserved specimen is included here. 

Drymobius chlorot^cm (Cope) 

Dendrophidium chlorotuum Cope, Proo. Amei Phil. Soc., vol. 23, 1S86, p. 278. 

Drymobiut, ihloroticus Cope U. S. Nat. Mus. Bull., no 82, 1887, p. 09. 

This species, with a type locality at Coban, Guatemala, has here- 
tofore been reported in Mexico only in southern Veracruz and in 
(''hiapas. The collection contains one specimen, No. 591, young 5 , 
collected at Xilitla, San Luis Potosi, by Mr. Herbert Stern, Jr. 
This is the most northern record, extending the known range about 
280 miles to the northwest. 

The ventrals are 164; anal divided; subcaudals, 116 + 1* 

The original green coloration has disappeared and a dim pattern 
of transverse darker marks, narrowly edged with white, is evident; 
the whitish edges of the bands are separated by three scales. An- 
teriorly, the skin between the scales is light. The head is black 
but most of the rostral and the supralabials are cream except on 
their upper edges. The infralabials and chin are cream white. The 
coloration of the sides extends onto the ventrals. There are 38 
maxillary teeth, the posterior approximately a half larger than 
anterior. The scale formula is 17-17-15, the eleven middle scale 
rows with keels. 

Drymohim margaritijerm margaritiferus (Schlegel) 

A single specimen, No. 587, was collected at Hda. Lim 6 n, ten mi. 
W of Ebano. 

Dryadophis 77ielanolomus veraecrucis Stuart 

Six specimens, Nos. 593-598, are in the collection; two are from 
Apetsco, four from Xilitla. A young specimen, No. 598, has the 
body uniform dark broivTi. A white line beginning on the labials 
below the eye can be traced along the side of the neck and body 
where it appears so dim that it can scarcely be traced. I cannot dis- 
cern any transverse markings in this specimen. 

Spilotes pullatiis mexicanwi (Laurentil 

A young specimen. No. 586, is in the collection from Xilitla. The 
head has the reduced pattern of black. The dark bars on the body, 
after the first eleven, are nearly transverse losing the strong diagonal 
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trend of the anterior bars. There are 21 bars on the body po^terio^ 
to the nuchal band, and 12 caudal band>. Ventrals, 200: anal 
single; caudals 118 + 1. 

Lajiipropeltis tnangnlinn polyzona Cope 

Two female specimens, one from Apetsco. Xilitla Region <Xo. 
588), and one from Xilitla (No. 589), are referred to this subspecies. 
One of the specimens has the black bands widened dorsally so that 
in many cases the bands are separated on the middorsal line by a 
single row of red scales. This specimen might be regarded as an 
intergrade with the subspe<*ies arcifera known also from the Xilitla 
region. In this specimen the red scales are shaded with dark pig- 
ment but there are no distinct black spots. 

No. 588 from Apetsco is a typical polyzona, the red interspaces 
being as wide as the black bars. Each red scale has a discrete 
black spot. 

The ventral and subcaudal counts for Nos. 588 and 589 respec- 
tively are: 211, 216, 46 + 1, 49 + 1. 

Leptodeira anmdata septentrionalis (Kennicotti 

This species is represented by a single specimen (No, 592) from 
Xilitla, taken April 25 by Marcella Newunan. 

The specimen yields the following scale data: Pi’eoculars, 3-3, the 
upper touching the frontal on each side; postoculars, 2-2; supra- 
labials, 8-8; infralabials, 10-10; temporals, 1 + 2; scale fonnula 
21-23-23-17; ventrals, 195; caudals, 73; anal divided. Thirty bands 
on body; 16+ on tail. 

The minute grayish pigment flecks on the venter are fewer than 
those usually present. The bands are a little narrower than those on 
specimens from farther north. 

Thamnophis subcarinatus subcarinatus (Gray) 

Coluber (Xatnx) subcarinata Gray, Zoologj* of Beeche\'s Vovape, 1S3H, p. !l<l, pi. Hi (type 
locaIi1:> “the hedges of Xalisoo” Mexico.) 

Thajtinophis subcarinata subcannata Smith, Heipetolopica, 1U49, ^ol. pp. iTvpe 

locality restricted to Guadalajaui, JaIi>-co.) 

This species is represented by a male specimen (No. 590) col- 
lected at Laguna de las Rusias, Villa de Reyes region, San Lui^ 
Potosi. The ventrals are 163, the caudals 64 + 1. 

The reduced caudals in the male separates this subspecies from 
subcarinatus megalops that has 79 or more subcaudals. The latter, 
a more western subspecies, has also been found within the limits 
of the state. 
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Storeria dekayi texana Trapido 

A specimen from Xilitla (No. 608), with 17 scale rows in the mid- 
dle of the body, two pairs of chinshields present, lacking both a 
loreal and a horizontal dark mark on the anterior temporal, is re- 
ferred to this spe(‘ies. The ventrals in this specimen are 139 ; anal 
divided; and caudals 55. The scale formula is 17-17-17. 



Plate VIIL^ Micrwn>> fnlvim taiere (Baird and Girard.) Louisiana State Uni- 
versity No. 310. fibano, San Luis Potosi, Mexico (total length, 703 mm.). 
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The dorsal coloration in preservative is nearly uniform brownish 
gray with some few small blackish spots anteriorly. The venter i- 
lighter with two or more black dots on the end of eacli ventral. ( )n 
the underside of the tail the caudals are edged with gray and are 
without dots. 

Micruruft fulvius tenere (Baird and Girard i 

PI. Mil 

This species is represented by a single specimen, L.S.U. !Xo. 310. 
1 originally reluctantly referred* this specimen to Micnirm fitzingeri 
microgcdbineus Brown and Smith. I pointed out the characteristics 
by which the specimen differed from typical M. f. microgalbmem, 
and gave scale data. The colors are badly faded. A figure of the 
specimen is included. 

Micrurus fitzingeri microgalbineus Brown and Smith 

PI. IX 

A figure of L.S.U. No. 308, Xilitla, San Luis Potosi, is given. 

Crotalus basiliscus totonacm Gloyd and Kauffeld 

Crotalub totonacub Gloyd and Kauffeld, Bull. Chicago Acad. Sci., vol. 6, no. 2, p. 12, fig. 1-2 
(tjpe, Chicago Academy of Science no. 4469, Panaco Island [about 75 mi. S of Tampico], 
Veracruz, 12 mi. inland from Cabo Rojo) 

Since only one specimen besides the type and paratype of this 
species is known, and only the type has a definite locality, it is with 
very considerable interest that I report the discovery of this rare 
species on the mainland of Mexico at Hacienda Limon, 10 mi. W 
of Ebano, San Luis Potosi. These specimens, Xos. 583 and 584, were 
collected respectively by Mr. Herbert Stern, Jr., and ilr. Prentiss 
D. Lewis. 

The smaller complete specimen, No. 583, measures 813 mm. in 
total length, the tail, 68 mm. The rattle is short, being only 16 
mm. The head measurements are: width, 26.6 mm.; length, 33 mm. 
The ventrals are 194, the caudals 26. The anal is single. The nos- 
tril is higher than wide, and broadly in contact with the prenasal. 
A pair of internasals are present, followed by a pair of prefrontals 
(one prefrontal and one internasal being partially fused i. The 
supraoculars are large, flat, and separated anteriorly by a single 
frontal that is divided transversely near the middle, and with the 
posterior portion of the frontal apparently segmented longitudinally. 
In contact with the posterior frontal and the supraoculars, is a some- 


Univ. Kansas Sci. Bull. vol. 83, pt. 1, 1949, p. 21 S. 
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Pl.\te IX Mierurus fitzinqeii microQalbincius Brown and Smith. Loui'^iana State 
T’nhersity No. 30S, Xihtla, San Luis Potosi, Mexico. 

what enlarged parietal separated from its fellow by a pair of scales. 
The supralabials are 12-12, the infralabialt 13-13. The nostril is 
represented by a vertical slit between the nasals and the second 
nasal is followed by a pair of superimposed loreals. Two large pre- 
oculars follow these scales, both entering the orbit. A series of four 
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diminutive bcales are present anterior to the large scale bordering 
the pit. The pit is surrounded by four scales, including the lower 
preocular. The lower scales are in contact with the labials. 
There are two or three scale rows between the labials and the eye. 
The three lower rows of temporals are unkeeled, the upper rows 
slightly keeled. Three labials touch the anterior chinshields. 

The color pattern of this specimen resembles closely the figure 
of the type given by Gloyd (19401, even to the smaller detail of the 
head pattern. 

The second specimen is a large male, but the head, with a portion 
of the neck, is missing. The preserved portion measures 1360 mm. 
of which tail and rattle measure 150 mm., the rattle alone, 35 mm. 
The scale formula is 25-25-23-21. 

Bothrops at ox a^per (Garmani 

Three specimens of this large species are in the collection (Xo>. 
599 to 601). Two large specimens are from Xilitla, a «!inall one 
from Hda. Limon, 10 mi. W of Ebano. 
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The three specimens present the following scale data: 

Data on Bothwps abox asper (Garman) 


.No. 


Vt ntrah 

Suh- 

tandati, 

Lahitth 

If fra- 
labialh 

foimula 

Total 

U ngth 

Tad 

length 

599 

d 

20.1 

03^1 

7-7 

10-10 

27-29-21-20 

L.jSS 

1S4 

(»00 

d 

209 

65-fl 

i -7 

n-10 

211-2,1-21-10 

l,5f)0 

197 

COl 

$ 

211 

01-fl 

7-7 

10-10 

2h-2n-21-20 

1,015 

182 


LIST OF LOCALITIES 

Ahuacatl.\n: a small village at 3,800 feet situated among mountain*^ riping 
to over 5,000 feet. 

Apetsco: a locality approximately 1.5 miles XW of Xilitla; elevation cci. 
2,600 feet. 

Axtla Ferry on Ro.u) to Xiutl.\: a feriy orobsing on that part of the Rio 
Axtla locally known as the Rio Huichihuaj^an ; elevation ca. 300 feet. 

C.^NDDX) Xavahro : a village on Ciudad San Luis Potosi-Antiguo Morelos High- 
way approximately 15 miles northeast of the city of San Luis Potopi. 

Cerro Coneja: the highest measured peak in the Sierra Madre Oriental 
proper of San Luis Potosi; elevation 8,699 feet. Specimens with this 
locality designation were taken at elevations ranging between 6,200 and 
7,400 feet. 

Ciudad Del Maiz: a towm on Ciudad San Luis Potoasi-Antiguo Morelos High- 
way; elevation 4,000 feet, 

Ciudad Santos: cun*ent name for village formerly known as Tancanhuitz; 
elevation 770 feet, 

Charcas: a town 68 miles north of Ciudad San Luis Potosi; elevation 6,580 
feet. 

Cveva S blithe: a cave located on the outskirts of village of Xilitla. 

fiB.ANo: a town near estem border of state; elevation ca. lOO feet. 

El Salto: a waterfall about 5 miles X of Ciudad del Maiz-Antiguo Morelos 
Highway; elevation 2,000 feet. Specimens were taken at an elevation of 
about 1,500 feet. Thi^ is Salto del Agua of some map'*. 

Hacienda Limon: a general collecting site about 10 miles W of fibano; ele- 
vation 45 feet. 

JoYA De La Silleta: a locality adjacent to Llano de Garza>; elevation ca. 
6200 feet. The spelling of this place name was erroneously transliterated 
in the early stages of the field work as “Joya de Asietta.” 

Laguna De Las Ruslas: an artificially empounded body of W’ater. with dense 
j^tands of rushes and other aquatics, located 3 miles S\V of Villa de Reyes; 
elevation 6,000 feet. 

Llano Db Gar2.as: one of several mountain meadows in neighborhood of CeiTO 
Coneja; elevation ca. 6,800 feet. 

Llano De Coneja: a mountain meadow in neighborhood of Cerro Coneja: 
elevation ca. 7,000 feet. 

Mielamar: this locality designation refers to Cen*o Miramar, a mountain over- 
looking the village of Xilitla ; elevation ca. 4,500 feet. 

Peaje: a village appro.ximately 8 miles SW of the city of San Lui.« Potosi 
on highway to Guadalajara; elevation ca. 6,400 feet. 
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Plxdencu: a village 2.5 mile& X of San Luis Poto.'-i-Antiguo Morolo- Hicli- 
way; elevation ca. 4,500 feet. 

Pres A De Guadalupe: a village on Ciudad San Lui'' Poto-'i-Antimio Morolo'* 
Highway; elevation ca, 4,000 feet. 

Puerto De Lobos : a point on Ciudad San Luis Potovi-Antiguo Morelo>- High- 
way 2.5 miles S of Pondencia; elevation 4,300 feet. 

Pujal: a town on Pan-American Highway; elevation rn. 300 feet. 

Rancho Mir.amar Grande : a locality about halfway along trail b( tween Cerro 
Miramar and Cerro Coneja, including collecting points from 4,500 to 5,000 
feet. 

S\BiNiTo: a village on Ciudad del Maiz-Antiguo Morelo.s Highway; elo\atiLn 
1,300 feet. 

San Luis Potosi Reservoir: an impounded body of water on the southwestern 
outskirts of the city of San Luis Potosi; elevation 6,300 feet. 

Tam.azunchale: a town on Pan-American Highway in the southea>tein part of 
the State ; elevation ca. 400 feet. 

Tamuin : the present name for a village formerly known a*' GueiToro. located 
on Valles-Tampico Highway; elevation 150 feet. 

Valles: a town on Pan-American Highway; elevation 250 feet. 

Villa De Reyes : a town 25 miles S of the city of San Luis Potosi ; elevation 
6,000 feet. 

Upper Ll.ano De Coneja: a meadow on shoulder of Cerro Coneja: elevation 
7,200 feet. 

Xilitla: a town in southeastera part of State, 14 miles by road we^t of Pan- 
American Higliway; elevation ca. 2,200 feet. 
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On the Status of the Family Desmognathidae 
(Amphibia, Caudata) 

BV 

E. Ivan Soler, 

Mayagucz, Puerto Rico 

Abstract: The anatomical features of the salamandei-s of the geneia Df.s- 
mognathus and Leurogmathiu^ are re-examined. Especial ttudy of the char- 
acteristics of the vertebrae is made. The author concludes that the vertebrae 
differ basically from those of the family Plethodontidae and that this fact, 
together with numerous other anatomical differences, warrants the re-estab- 
lishment of the famib’’ Desmognathidae. He includes the genera Leucoq- 
nathus and Dcfimognaihm. 

INTRODUCTION 

The genus Desmognathiis comprises a group of common North 
American salamanders, which occur from the southern extreme of 
New Brunswick southward to northern Florida and southwestward 
to the eastern extremes of Texas and Oklahoma. There are at 
present eleven species and subspecies recognized in this genus. The 
anatomy, physiology-, and life history of the animals of this group 
have been extensively investigated and are well known. The ready 
availability pf these animals w-here they occur makes them ideal 
for such investigations. ]\Irs. I. W. Wilder (1913) published a com- 
plete work on the life history of Desmognathiis fusciis, Seelye 
( 1906 ) investigated the circulatory and respiratory systems of this 
species. Fish (1895) published a detailed accoimt of the nervous 
system and its development in the same species. Other authors 
also have reported upon their investigations of this and other forms 
of Desmognathus. The ecology of the various species of this genus 
has also been detailed at various times chiefly by G. K. Noble, E. 
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R. Dunn, C. H. Pope, and C. S. Brimley. A considerable literature 
has appeared on the taxonomy of the ‘Salamanders of the genu's 
Dcsmognathus. 

In contrast to the general agreement among workers upon the 
anatomy, physiology, and life histories of the members of thi'- 
genus, the taxonomic literature indicates a marked disagreement as 
to the higher taxonomic categories. Baird (1849) used this name 
to denote a genus that then contained only the three known specie^: 
D. fusnis (Rafinesque), D. auricidnhis (Holbrook) [=D. fuscus 
anriculatus\, and D. niger (Green) [= D. quadramaculatus quad-- 
ramac^datus\. In 1866, Cope proposed the family Desmognathidae, 
^^dth the single genus Desmognathus, and in 1869, he published a 
complete classification of the lungless salamanders proposing an- 
other family Thoriidae having a single type genus Thorim. 

Boulenger in 1882 placed the then recognized families Salaman- 
dridae, Amblystomatidae, Plethodontidae, and Desmognathidae to- 
gether in a single family Salamandridae. He arranged each of the 
former families as subfamilies and placed the genus Thorius in the 
subfamily Desmognathinae. 

Cope again in 1889, in his ‘‘Batraehia of North America” persists 
in maintaining family rank for the Desmognathids and the other 
groups that Boulenger had reduced to subfamily status. Thus a 
status quo was reached, with zoologists adhering either to Bou- 
lenger’s or Cope’s classification. 

In 1892 Stejneger described a new genus Typhlotriton ascribing 
it to the family Desmognathidae following Cope’s classification. 
In 1893 Cope described a new^ genus Haptoglossa from Costa Rica 
and revised his concept of the thoriid group reducing it to .‘subfamily 
rank as Thoriinae under the Desmognathidae and referring to it 
three genera: Thorius Cope, Typhlotriton Stejneger, and Hapto- 
glossa Cope. Moore in 1899 described Leurognathus, a new” genus 
of the family Desmognathidae. 

In 1900 jMoore, basing his opinion on his owm observations and 
those of Vaillant in 1882 and 1886, concluded that the family Des- 
mognathidae w”as not valid. He based his conclusions solely on 
the characteristics of the articulation of the vertebrae. He in- 
cluded tlie desmognathid group in the family Plethodontidae, yet 
did not exclude the possibility of its classification as a subfamily. 

Fow’ler in 1907 and Hurter and Strecker in 1909 retained the Des- 
mognathidae as a valid family. In 1908 Browm designated D, fuscus 
fuscus (Rafinesque) as the tj'pe species of the genus Desmognathus 
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and also retained the family Desmognathidae. In Wilder'^ 
work “The life history of Desmognaihus fuscun’' in 1913, «he con- 
sidered the genus Desmognathm to be a member of the family Des- 
inognathidae. However, in 1912 Brimley placed Deamoynathm 
as a genus of the family Plethodontidae. as did Fowler and Dunn 
in 1917. Nevertheless Dunn in the same year treated the genera 
Desmognaihus and Leurognathus as members of the plethodontid 
subfamily Dismognathinae (sic\. 

In 1917 Stejneger and Barbour considered Desmognaihus under 
the family Plethodontidae. Finally in 1926 Dunn placed Desmog- 
naihus under the Plethodontidae, but did not mention his previous 
subfamily Dismognathinae. Although he suggested some form of 
generic grouping of the plethodonts, he made no attempt at actual 
taxonomic differentiation of these generic groups. From 1926 until 
the present, Dunn’s classification has been generally u^ed. How- 
ever, Taylor (1944: 193 and 204) questioned Moore's reasons for 
invalidating the Desmognathidae. Verj’ recently Smith and Taylor 
(19481 have come to recognize the Desmognathidae as a valid 
family. 

Since it has been shown that there are still uncertainties and 
differences of opinion as to the higher taxonomic categories of this 
group, it has become apparent that a re-examination of the problem 
is absolutely necessary. Consequently I have re-examined such ma- 
terial as is listed below and I have noted similarities and difference^- 
among these groups, especially as regards the Plethodontidae. I 
have tried to weigh carefully their relative importance, and on this 
basis award this group of salamanders the taxonomic rank which 
it seems to deserve. The following points are considered: 

1. That the principle of taxonomic differentiation on the basis 
of vertebral articulations in salamanders is rtill a concept that 
must be applied to differentiate between the Desmognathidae and 
other families. 

2. That the family has other differentiating characters besides 
the vertebral articulations — characters which must be taken into 
consideration in evaluating the taxonomic rank and relations of 
this group. 

3. That the Desmognathidae is a valid family. 

4. That the family Desmognathidae comprises the two genera 
Desmognaihus and Leurognaihus. The possibility of a third genus. 
Haptoglossa, is considered. 
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:materials and methods 

There have been available for ttncly specimente and skeleton? 
of Denmognathus fuscus fiiscus, D. fuscus brimleyorvm, D. fuscus 
aiiricidatuii, D. ochrophaem ochrophaens, D. ochrophaem carolinen- 
m, D. qiiadramaculatiis quadramaculatus, Leurognathus imrmorata 
marmorata, and L. marmorata intermedia. I have studied material 
of the following plethodontid genera: Plethodm, Thoriiis, Eiirycea, 
Gynnophilus, Pseudotriton, Ensantina, Chiropterotriton, Hydro- 
mantes, Batrachoseps, Hemidactylium, Manculus, Pseudoeiirycea, 
Magnadigita, and Bolitoglossa. I have al«o studied family charac- 
teristics as evidenced by skeletal and preserved material of Taricha, 
Diemictylus, Siren, Necturm, and Ambystoma. 

The procedure followed was first, to make examination of osteo- 
logical material of the various species of Desmognathvs and Leu- 
rognathus. Then comparisons were made with skeletal structures 
of the genera prcmously mentioned. Emphasis was placed on the 
morphology of the vertebral column and cranial stmetures although 
other characters were also observed. Secondly, a comparative 
study of the musclature of various species of Desmognathus and 
Leiirognathus were undertaken and again comparisons were made 
with the other forms. Emphasis here was given chiefly to the 
muscles of the head and throat. 

Owing to limited time a study of the microscopic anatomy of these 
forms was not feasible. However realizing the possibility that im- 
portant taxonomic characters might be found in these structures, I 
have endeavored to examine the more peidinent literature dealing 
with the various s3'stems and organs. From tliis source a consider- 
able number of chai’acters have been discerned which have direct 
bearing on the problem. 
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VERTEBRAL DIFFERENCES 

Boulenger (1882: 2) and Cope (1889: 33) separated the Desmog- 
nathidae from the Plethodontidae chiefly on the basis of their ver- 
tebral articulation. The desmognathids were regarded as having 
opisthocoelous vertebrae while the plethodonts were considered as 
being amphicoelous. Moore (1890: 621) considered the vertebral 
articulation as the only character of significance that created dis- 
tinction between these two familie*^. He claimed that the condition 
of the vertebrae is dependent on the ago of individual animalb, and 
consequently of no value as a systematic character for the separa- 
tion of families. While Hemidactylium, Plethodon, and Ancides 
never become opisthocoelous, he stated that Pseudotriton ruber and 
Gyrinophilus porphyriticus show a progressive ossification of the 
intervertebial cartilage throughout life until old adult specimens 
reach an opisthocoelous condition; and that a condition comparable 
to Desmognathus is reached in P. ruber at 180 mm. and in G. 
porphyriticus at 200 mm. in length. I have not been able to ob- 
tain specimens for investigation with these exact measurements 
In fact the largest specimen of P. ruber examined by Bishop (1946) 
was only 178 mm., two mm. short of that which Moore estimates 
as the probable length of his specimen. The largest specimen of 
P, ruber in the Museum of Natural Histoiy of the University of 
Kansas measures only 155 mm. I have procured through the kind- 
ness of Doctor Bishop a specimen of G, porphyriticus 190 mm. long, 
which approaches very closely the size of the specimen used by Doc- 
tor Moore. I dissected both specimens and I found what might be 
called a ‘Talse"’ opisthocoelous condition. Immediately after dissec- 
tion the anterior vertebral articulation exhibits a bulbous condyle in 
both species, yet by simply touching or probing this structui’e one 
finds out that it is soft and not ossified. This fact is further con- 
firmed when the vertebra is dried out and this knob shrinks back 
into the cup. 

However, in Desmognathus and Leurognathus a true opisthocoe- 
lous condition is achieved at an early age. I have dissected a speci- 
men of D. ochrophaeus ochrophaeus of only 55 mm. and one of D. 
fuscus fuscus 60 mm. in length in which already the process of ossi- 
fication had extended beyond the border of the cup. Thus the 
morphological results of this process of ossification are present in 
Desmognathus throughout approximately the whole life of the ani- 
mal. In such genera of plethodonts where this process is said to 
occur, its results are present only in the very old adult stages. 
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Siiggital sections of the veitebrae of Desmognathiis, Thonu^, 
Gijrinophihis (140 mm.), Psciidotriton (135 mm.), Pseudoeurijcen, 
Plethodon, and Taricha were made. To accomplish this the verte- 
brae were imbedded in transparent plastic blocks and then the sur- 
face was reduced to the desired level with fine sandpaper. The re- 
sult«! have been decisive in demonstrating the clear cut differences in 
the vei-tebral articulations existing between the desmognathids and 
other genera of urodeles. The anterior part of the centrum of 
Desmognathus, as shown in PI. X, fig. C, is a solid bony structure 
filling the cup and appearing homogeneous with the walls of the cen- 
trum leaving no trace of any part of a notochordal canal in the an- 
terior half of the centrum of the vertebra. A solid condyle pro- 
trudes anteriorly. The posterior part is typically hollow. Thus the 
vertebrae are typically amphicoelous. Thorius and Taricha are 
externally opisthocoelous with a well-defined condyle. However, 
this is somewhat misleading since the anterior articulating condyle 
is merely a convex ossified cap fitting over the anterior opening of 
the cup, while the cup itself is hollow (see PI. X, figs. A and B). 

The notochordal canal of the centra of Gyrinophilus and Pseudo- 
triton show notochordal cartilage, but no bone. Thus for all practi- 
cal purposes they are still amphicoelous forms like Plethodon, (See 
PI, X, figs. D and E). The cartilage pre‘?ent in the vertebrae occu- 
pies only the anterior edge of the cup, leaving a hollow cavity behind 
it. In still older forms this cartilage protrudes anteriorly in the 
form of a condjde in which there may be some deposition of calcium. 
However, this shrinks back upon drying, or if allowed to macerate 
will disappear completely. In the G, porphyriticus (190 mm. long), 
it was found that the posterior portion of the notochordal cartilage 
had become calcified or ossified, hoAvever, not filling the posterior 
part of the cup. This calcified portion did not extend forward to the 
edge of the cup and furthermore, unlike DesrnognathuSj it w’as easily 
distinguishable from the bony trails of the centrum. The condylar 
portion of the intervertebral cartilaginous mass still remained soft 
and shrank upon exposure. 

The term, opisthocoelous, still describes externally the vertebrae 
of Desmognathus, Leurognathus, Taricha, and Thorius; and the 
term amphicoelous is likewise applicable to all plethodonts except 
Thorius. However, to differentiate between these forms the classifi- 
cation of vertebrae now needs something more than terms descrip- 
tive of external appearance. A sagittal section shows three very 
distinct internal conditions of the vertebral centrum. To describe 
these I propose the following terms: 
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The term ‘^holocoelous/' meaning entirely hollow, i-^ proposed for 
that type of vertebral centrum typical of many plethodonib and 
various other primitive salamanders. This term is descriptive ot the 
notochordal canal when there is no evidence of calcification or o^^si- 
fication of the material enclosed therein. 

For the condition of the vertebral centrum in De^mognathus and 
Lew'ognathiis the term “hemicoelous” or half hollow, i^^ proposed. 
This term is descriptive of that condition in which the posterior half 
of the notochordal canal is hollow and the anterior half is solid bone 
including a condyle projecting from it. 

‘‘Pseudocoelous’’ is proposed to describe that condition of the 
notochordal canal such as obtains in Thorius and Taricha, Here the 
canal itself is hollow, yet it is covered at its anterior end by an ossi- 
fied cap which, when observed from the outside, conveys a false im- 
pression of having a condition similar to that found in De^smog- 
nathiis. It is also a term applicable to very old adult specimens of 
Gyrinophiliis and Psevdotriton where there may be calcification 
within the centrum of a part of the notochordal cartilage. 

But the condition of the vertebral articulation and the charac- 
teristics found in the centrum are not the only differences betw^een 
the genera of Desmognathidae and the genera of Plethodontidae. 
Ppon close examination of the vertebral column one finds further 
characteristics that thus far have only been suggested (Dunn 1926, 
and others), but not used in the differential taxonomy of the group. 
Dunn points out that the atlas of Desmognathus and Leurognathiis 
is very different from that found in plethodonts. There is a gradual 
curving upward of the dorsal paid of the arch of the atlas which 
forms a sharp-angled elevation where it meets the vertically ar- 
ranged bupraposterior turface (see PL XI, fig. B and Cl. Thi^^ 
strong, sharp-edged, wide elevation serves as a posterior point of 
attachment for the tendon that immobilizes the temporalis muscle. 
This surface formed by the elevation also serves ass an anterior 
point of attachment for the ends of some fibers of the dorsal longi- 
tudinal muscles. The atlas of plethodonts has a plane horizontal 
dorsal surface and there is no vertically arranged supraposterior 
surface as such. No doubt this elevation in Desmognathus and 
Leurognathus has been caused by the pulling stress of the temporal 
tendon upon the dorsoposterior angle of the atlas throughout the 
evolution of the forms. 

The lateral aidiculating facets of the odontoid processes of the 
atlas of most, if not all, plethodonts are fused medially by a thin 
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sheet ol bone. In De^inognathus and Leiirognathm this ossification 
has not taken place and the two facets are distinctly separated and 
ver3" much reduced, practically nonexistent. 

The remainder of the vertebral column of De^mognathm and 
Leiirognathns exhibits characteristics typical of most urodelc verte- 
brae. However, there are pointed processes arising from the dorsal 
surfaces of the postzygapopliyses of the anterior presacral ver- 
tebra which do not occur in plethodonts (see PI. XI, figs. D and E). 
In younger specimens these processes are normally present only in 
the first three or four presacral vertebrae, excepting the atlas, but 
in older specimens these appear present to the tenth or thirteenth 
vertebra. I have not observed them present posterior to the thir- 
teenth vertebra. 


CRANIAL CHARACTERS 

In studying the skull of Des^yyiognathm and Leurognatlnis, I have 
followed an anteroposterior sequence. The skulls of these forms are 
relatively large, yet keeping a size which is related to the general 
propoitions of the body. They are completely ossified units with 
firm sutures. The anteroposterior streamlining of the skull gives 
testimony to the aquatic evolution of the group. The widening of 
the external surface of the spines of the premaxilla is especially 
eloquent in this respect. In the characters of the premaxilla we 
find the main generic difference between Desmognathus and Leurog- 
nathus. The latter has no premaxillary fontanelle, while the formei 
has a rather large one. Nevertheless both genera have the paired 
premaxillaiy foramina. The W’edge shape of the snout in both 
forms must be the resultant of the underwater “rooting’^ habits of 
these forms. 

The frontal bone that joins directly with the maxilla owing to the 
absence of a prefrontal, has a ventrolaterally directed process which 
arises from the side of the frontal bone, borders the anterior part of 
the orbit, and foims an osseous division between the nasal chambers 
and the orbits of the eyes. The origin of this process is open to 
speculation. It definitely is not present in the related families 
Plethodontidae and Salamandridae. 

The parietals have been subjected to great stress by the temporalis 
muscle and its contained tendon. This muscle runs along the dorsal 
surface of the parietal where the latter forms a suture with the 
periotic. It then turns ventrally on the anterior edge of the parietal 
to insert on the coronoid process of the mandible. A rounded groove 
in which the muscle lies, is present on the dorsal surface of the bone 
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and, fm'tliei'more, the portion of the parietal bordering the orbit has 
been extended somewhat forw’ard, thus considerably reducing the 
length of the orbit. In most plethodonts the length of the orbit is 
approximately one half or more of the total length of the skull. 
However, in Desmognathus, owing to the condition of the parietals, 
the length of the orbit is about one third of the total cranial length. 

Another striking difference between the Desmognathidac and the 
Plethodontidae is the morphology of the occipital condyle^. In the 
plethodonts which I have examined the condyles are sessile and their 
articulating surface are either plane or concave. In Debniognathm 
and Leurognathus tliei-e are two stalked condyles measuring one or 
two millimeters in length, extending posteriorly from the skull, and 
wkh a convex surface to articulate with the concave facets of the 
atlas. 

The moiphology of the mandible provides a constant difference 
which is undoubtedly of taxonomic value. The coronoid bone of 
most plethodonts forms a low, gentlj* tapering, elliptical emwature 
on the posterodorsal edge of the mandible. But in DeH) 7 iognathm 
and Leurognathus the temporalis and its stress .on the adjacent bones 
have produced a change from this form, and the coronoid process 
formed in these genera is an acute, pyramidal elevation of the pos- 
terodorsal edge of the mandible. Its upper tip is the point of in- 
sertion of the temporalis. One may readily infer that this, just as 
the already described peculiar formation of the atlas and the groov- 
ing of the parietal area of the skull, is a result of the stresses of the 
temporal tendon. This also shows one example in amphibians of 
w'hat Gregory (1933: 446) has so painstakingly shown in fishes when 
he says: “The facts cited in this paper sufficiently prove that in 
the skull of the fish, just as in the mammalian skeleton, bony trabe- 
erJae, ridges, buttresses, etc., arise in response to specific stresses, 
such as those generated by the thrusts of one moving part upon 
another, in other words, that bones are usuallj- strengthened in pro- 
poi'tion to the loads they bear.” 

DENTITION 

Relatively little work has been done on the dentition of sala- 
manders in general. The teeth of salamanders are usually very small 
and in live and preserved specimens they are partially concealed 
imder a layer of epithelium. Nevertheless, in skeletons the denti- 
tion may be easily ’studied under a low power microscope. Desmog- 
nathids and plethodonts usually have pleui-odont teeth arranged 
along the buccal ridges of the maxilla, premaxilla, and mandible. 
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However there is a considerable variation among plethodonts as to 
the maxillary teeth. While Thorins has an edentulous maxilla * 
Batrachosep^ has various rows of teeth along the maxilla. Both 
families also have vomerine and paravomerinet patches of teeth. 
These may be arranged in either continuous or discontinuous patches. 
Male desmognathids tend to lose the vomerine teeth, this effect being 
more accentuated in some species than in others. This tendency to 
lose completely the vomerine teeth is not found in plethodonts. 

Noble in 1927 and Noble and Pope in 1929 linked dentition in 
Desmognathits to secondary sexual characteristics. Secondary sex- 
ual dimorphism is evident in many other urodele genera, but it^' 
effects in desmognathids are unique and quite different from those 
found in other forms. The tendency to complete loss of the vomerine 
teeth seems to be restricted to desmognathids alone. Other second- 
ary sexual characteristics like the elongation and forward protrusion 
of the premaxillaiy teeth and the tendency to lose the posterior max- 
illary teeth are mutually shared with some genera of plethodonts 
and perhaps other families. 

THE HYOBRANCHIAL APPARATUS 

One of the most significant differences between the Desmogna- 
thidae and the Plethodontidae is found in the hyobranchial appa- 
ratus of the larvae of Desmognathvs and Leurognafhus. Mrs. Wilder 
fl913: 300) had already noticed in her study of the life history of 
Detimognathus the presence of four gill slits in the larvae of these 
forms. But this condition did not seem extraordinary to her as she 
correctly considered the genus to belong to the family Desmogna- 
thidae. This is a radical departure from the typical condition in 
the larvae of the Plethodontidae which have only three gill slits. 
However, more recently, Hilton (1947: 191), after examining the 
hyoid apparatus, comments as follows: *Tn all the genera of Plethe- 
dontidae examined, two only have four pairs of branchial arches, 
Desmognathus and Leurognathm, This may show that these are 
closely related and also suggest that they are more definitely re- 
lated to other groups than the rest of the family so far knoTO, for 
they all have the rather distinctive number of three pairs of bran- 
chial arches.” 

The adult hyobranchial skeleton of Desmognathm has been 
studied by Piatt in 1935 and compared with that of various genera 

* Cope in his ‘^Batmchia of North -\merica,” PI, 37, figs. 2-4. shows a skull labeled as 
Thonua pennctulua, havmg maxillaiy teeth. This is obMOusly an eiior, as all the known species 
of Thoniut^ including IT. pcnnalulut,^ have an edentulous maxilla. 

tl follow Taylor (1944: 206) in the u^age of the term paiavomeiine for the patches of 
teeth appealing on two thin l>on^ plates \ential to the parasphenoid bone. 
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of the Plethodontidae. The adult btructures are basically siaiilar, 
except for a few details of size and shape. 

MYOLOGICAL COXSIDERATIOXS 

D^Iost striking muscular differences in salamanders are found in 
the musculature of the neck and the throat. This general region 
exliibits changes in both the superficial and the deep muscles of the 
various genera which are usually associated with the adaptations 
of the hyoid appartus. Desmognathus and Leiirognathiis are no ex- 
ceptions; in fact some of the most pertinent differentiations between 
the Desmognathidae and other families are found in the character 
and extent of development of this musculature. 

There are two pairs of muscles in Desmognathus and Leurog- 
nathus that are extraordinarily developed when compared to analo- 
gous muscles in other salamanders. On the dorsal side of the ani- 
mals we find the curious 'M, temporalis which has its origin on the 
posterodorsal margin of the atlas and whose fibers encircle a strong 
tendon that passes forward over the surface of the cranium, turns 
ventrad on the posterior edge of the orbit of the eye and is inserted 
on the tip of the coronoid process of the mandible. This tendon 
immobilizes the muscle and consequently the mandible, as Dunn 
(1926: 59) has indicated. To open their mouths desmognathids 
have to raise the whole skull and this is accomplished by the pow- 
erful dorsal and lateral muscles of the neck. Here is a condition 
different from any other family of salamanders, one that I regard 
as of invaluable taxonomic importance. 

On the ventral side of desmognathids we find a bilobate enlarge- 
ment of the gular region by means of which members of the family 
can be readily recognized externally. Its prominence gives this fam- 
ily what Piatt (1935: 222) has called ‘4he characteristic Desjnog- 
nathus profile.” Tliis enlargement so noticeable externally, is caused 
by the tremendous development of the gularis muscle:): in those 
forms. Upon removal of the skin these muscles stand out veiy 
prominently (see PI. XI, fig. A). They originate on the quadrate, 
the articular, and the dorsolateral fascia; their insertion is on the 
skin of the gular fold and the pectoral fascia. 

An interesting condition in the myology of salamanders is the di- 
rect correlation between the extent of attachment of the tongue and 
the posterior reach of the ]M. subarcualis rectus, the muscular cup 


t Piatt (1935- 222) and (1940. 10) has shovi’n that this sfiucture is lealiy made up of two 
-opaiate riiuscles, a large quadiato-pectoialife and a small, delicate gularis. Howeier, Eaton 
U937 : 824) pointed out the comenience of using the name gulaite to denominate the entire 
MTUCtuie fui puipo&«es of simplicity. 
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that encloses the ceratobranchial cartilage and which is primarily 
used in extending the tongue (Francis, 1934: 61) . All desmognathids 
have an attached tongue, while the Plcthodontidae, with its great 
variety of genera, has forms in which the tongue has become freed 
from the floor of the mouth and capable of considerable protrusion. 
Those plethodontid forms with attached tongues may be regai’ded 
as more primitive. Plethodontid salamanders of the genera Eurycea 
and Pseudotriton, with a tongue free all around, have a long, far 
reaching subareualis rectus, while the genera of Desmognathidae, 
together with those genera of plethodonts that have the tongue at- 
tached in front, have a shorter, subareualis rectus. It seems that 
the tongue attachment tends to hinder the development of the sub- 
arcualis rectus, as the maximum extension of the tongue is deflnitely 
limited to a flxed measurement by this attachment. However, in 
those forms where there is no lingual attachment, the movement of 
the tongue has no other limit except that imiiosed by the maximum 
action of the subareualis rectus itself. 

Another noticeable and presumably important character is the 
position assumed by pieseiwed specimens of Desmognathus and 
Leurognathus. Their head is bent downward giving a pronounced 
rigor mortis appearance on the anterior part of the body with the 
nape raised as the apex of an inverted letter V. This would suggest 
some unknown inherent quality of the musculature which is not 
present in the Plcthodontidae. I have not been able to obserce this 
peculiar condition in any other forms. 

CIRCULATORY AND RESPIRATORY SYSTEMS 

I have made no original study of the circulatoiy and respiratoiy 
systems of the Desmognathidae. However, I have examined such 
papers as would seem pertinent in this field. Among these the most 
important is the article by Seelye in 1906. Here a study was under- 
taken of the similarities and differences between a representative 
member of the family Desmognathidae, Desmognathis fuscus, and 
a member of the family Plcthodontidae, Bpelerpes fuscus [=Hy- 
dromantes genei italicus]. This w’ork was in turn partially based 
on the work done on Hydromantes by Bethge in 1898. No differ- 
ences were found in the respiratory system, yet a resume was made 
of the differences in the circulatory system which I quote as follows; 

“1. The vena subclavia entering the sinus venosus directly, in- 
stead of first opening into the ductus Cmderi; and the right and left 
venae subclaviae opening together into the sinus on its left side. 
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‘^2. The vena abdominalis ari&ing, not from the venae iliacae, but 
from the venae iliacae communes. 

“3. A side tributaiy of the vena lingualis, observed, however, only 
on the left side. 

“4. The arteria cutanea, a branch of the arteria pulmonalis, in- 
stead of a branch of the arteria subclavia. 

“5. Four arteriae gastricae at anterior end of stomach, instead of 
two; three of these go to one side (the left). 

“6. The presence of the arteria epigastrica, an important branch 
from the aorta just anterior to the arteria iliaca.^^ 

After considering these facts one is led to the conclusion that these 
differences are of taxonomic importance. It is not only one single 
detail, but an accumulation of differences between Desmognathus 
and Hydromantes in the morphological structures of one single sys- 
tem which seem to indicate no less than distinction on the family 
level. 

REPRODUCTIVE SYSTEM 

The testes and vasa deferentia of all members of the family De«- 
mognathidae are covered by a deeply pigmented mesentery of coal 
black color. Since the first part of the century many biologists have 
tried to associate testicular pigmentation with external stimuli. 
Considerable evidence has been accumulated on the effects of light 
and temperature upon this pigment, but most of it is conflicting. 
Only of late, Finkel in 1945, has finally and definitely linked tes- 
ticular pigmentation with sex hormones in opossums and ground 
squirrels. This work does not eliminate the strong possibility of 
establishing a correlation with external stimuli, but on the contrary 
it ha«« indicated the necessity for such further investigations. 

A few members of the genus Plethodon of the family Plethodon- 
tidae likewise have developed pigmented genitalia. However, I be- 
lieve this case is not an illustration of relation, but one of parallel 
development. 

NERVOUS SYSTEM 

In the literature of the nervous system of salamanders, ^Murray 
(1897) has made a comparison between the ramifications of the 
spinal chord and nerves of the three forms: Desmognathus fusciis, 
Plethodon erythronotus [= P. dorsalis], and Spelerpes fuscus 
[=.Hydromantes genei italicus]. He has noted a characteristic 
which I believe adds weight to the differentiation of the families 
Desmognathidae and Plethodontidae. He found that in the three 
forms the spinal nerves pierce the neural arch, however in Plethodon 
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the dorsal and ventral roots of the spinal nerve are separated by 
a ridge of bone on the inner surface of the neural arch. The fora- 
men of exit, however, is single. A different condition from thri 
last one obtains in Desmognathiis where the dorsal and ventral root^ 
of the spinal nerves leave the o^^seous canal by separate foramina. 

GLANDS 

Another characteristic of the soft anatomy of the Desmognathidae 
which undoubtedly has bearing on taxonomic differentiation between 
these forms and plethodonts, is that which Mrs. Wilder (1913: 3151 
has noted when she studied the development of the naso-optical 
region in Desmognathus, I quote: ‘Tn connection with the develop- 
ment of the orbital glands it should here be noted that unlike all 
Urodeles (so far as the facts have been repoited), Desmognathius 
has no nasolacrimal ducts. As these are present in so closely re- 
lated and associated forms as Spelerpes and Plethodorij as well as 
in the less closely related lunged forms, their absence here ha^ some 
significance which demands further study of the comparative mor- 
phologj’' and the habits of these species. 

The members of the Desmognathidae develop a submental gland 
in the male as a secondary sexual characteristic. Dunn (19261 and 
Noble (19271 have already discussed these glands. Their function 
seems to be hedonic. In the Desmognathidae these glands are re- 
stricted to the very anterior tip of the chin, immediately ventral to 
the mandibular symphysis. In this family they are composed of 
five or six separate fingerlike glandules arranged in a typical shape. 
There are submental glands in the Plethodontidae ; however, their 
characteristics are very different from the analogous structures in 
the Desmognathidae. In the genera of plethodonts that I have ex- 
amined the glands are flat, circular clusters of globules attached to 
the inner side of the skin just ventral to the floor of the mouth. 

There are three sets of glands located along the walls of the 
cloaca of male salamanders. These glands have been found by 
Noble and Pope (,1929) to have reproductive and hedonic functions. 
The anterior pair are the pelvic glands whose secretion mixes with 
the spermatozoa to foim the head of the spermatophores. The 
papillae of the cloacal glands form the greater part of the villous 
pad on either side of the cloaca. The abdominal glands simulate a 
pair of wings on the posterior angle of the cloaca. In the Desmog- 
nathidae the abdominal glands have a peculiarly hard texture when 
compared to the same glands of other families and to the softer and 
fluflSer pelvic and cloacal glands of the same forms. In many sped- 
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mens I have obsen^ed a peculiar coloration of these abdominal 
glands that varies from light pink to light brown. I have not found 
this coloration in any '-pecies belonging to other genera. 

CHARACTERS OF THE FAMILY DESIMOGNATHIDAE 

Future work on this problem, if directed to the soft anatomy, and 
especially the microscopic anatomy of the Desmognathidae will 
doubtless yield added evidence for the differentiation of the De^- 
mognathidae from the Plethodontidae. Points of resemblance be- 
tween the two families suggest common ancestry, or parallel devel- 
opment. The facts evinced from this re-examination of the problem 
more than sulBBce to confirm the separation into the two distinct 
families. In summation, the following combination of characters 
may be regarded as defining the family Desmognathidae: 

1. True opisthocoelous vertebrae. 

2. Hemicoelous centra. 

3. A nasolabial groove present. 

4. Lungs absent. 

5. Tongue adherent in front and by the middle. 

6. Larvae with four epibranchials. 

7. Highly modified atla'^. 

8. Carpus and tarsus not ossified. 

9. Strong tendon present in M. temporalis which immobilizes 
the mandible, 

10. Highly developed gularis muscles. 

GENERA OF DESMOGNATHIDAE 

The family Desmognathidae, as known today, comprises the two 
genera Desmognathm and Leurognathus, They are almost identical 
when obseiwed externally. The main external difference between 
them is the presence of a groove from the eye to the angle of the 
jaw in DesmognathuB and its absence in Leurognathm. This near 
identity has resulted in confusion and Leurognathus has often been 
mistaken for Desmognathus by workers in the field. However, 
Moore (1899), Bishop (1924), and Pope (1924 and 1928) have noted 
the behavior peculiar to each of these genera and on this basis they 
are able to distinguish them. When Leurognathus is exposed in 
water by tuming a stone it either lies quietly on the bottom or 
glides gracefully to cover under water. This response is in sharp 
contrast to the darting, vigorous swimming movements of Desmog- 
nathus quadramaculatus or Desmognathus phoca when disturbed. 

The basic generic differences between Desmognathus and Leurog- 
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nathus are eabily discerned upon examination of the skull. Neither 
the prcmaxilla nor the vomerine bones of Leurognathus embrace a 
fontanelle as in Desmognathus. This condition gives the anterior 
part of the skull of Leurognathus a completely roofed appearance. 
The choanae of Leurognathus are small foramina hidden in a fold 
at the sides of the roof of the mouth. In Desmognathus, however, 
these are conspicuous, plainly observ'able openings. The ratio of 
the length of the orbit to the total length of the skull is higher in 
Leurognathus than in Desmognathus. Nevertheless after these 
generic differences are noticed we find that endless stream of simi- 
larities which classify these two forms as two closely related genera 
within the family Desmognathidae. 

The loss of the type of the mysterious Haptoglossa pressicauda 
Cope allows us only to speculate as to the kinship of this form. This 
species was placed by Cope in the subfamily Thoriinae under the 
family Desmognathidae. From the description given by Cope 
11893 : 334) this genus could belong to the family Desmognathidae 
as we see it todaj'. However, we shall never determine its exact 
taxonomic position until the species is again found. Dunn (1926: 
429) doubtfully synonymizes this form with Oedipus uniformis 
[= Oedipina uniformis], yet I fail to understand how he can recon- 
cile the adherent tongue, the compressed tail, and the relative sizes 
of the head, body, and tail as described by Cope with those of 
Oedipina uniformis that has totally different characters. This form 
could also be a plethodont, as none of its characters is conflicting 
with the wide variety found in this family. The family association 
will depend upon ascertaining the character of the vertebral struc- 
ture and articulation, and other family characteristics. 

As previously stated Thorius Cope and Typhlotriton Stejneger 
were at one time included in the family Desmognathidae. Thorius, 
however, may be promptly eliminated from it on the basis of its 
pseudocoelous centra, dorsal skull characters, the orbitolabial groove, 
the normal atlas, its free tongue, and the absence of highly developed 
gular muscles. I have not examined adult specimens of Typhlotri- 
ton, but from Moore (1900: 620) I infer that it has pseudocoelous 
vertebrae. This last genus may be also eliminated from the family 
Desmognathidae on the strength of its normal atlas and the presence 
of a prefrontal bone. Dunn (1926: 251) has conclusively associated 
this genus with the plethodontid group close to Eurycea, and proved 
its lack of relationship with the family Desmognathidae. 
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EXPLANATION OF PLATE X 

Pig, a. Thorhis narkovahs, No. 25216 EHT-HMS. 

Fig. B. Tancha torosa, No 18263 M. V. Z.K.U. 

Fig. C. Lcmnognnthus fiiscm fiu>cus, No. 28293 EHT-HMS. 

Fig. D Pi>eudotnton rubei ruber, No. 19450 M.V Z. K U. (specimen 135 
mm. in length). 

Fig. E. Gyrinophilus porphyriticus porphyiiticm, No 28272 EMT-HMS 
(specimen 140 mm in length). 
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PLATE XI 



Fig. a. Ventral view of the throat musculature of an adult male of De&- 
mognathus ochrophaeus ochrophaeus, showmg the development of the gularis 
muscles and the submental aland. 

Fig. B. Dorsal view of the atlas of Desmognathus fuscus fusciui showing 
the reduction of the odontoid process. 

Fig. C. Side view of the atlas of D. fwscu9 fu^cus showing the trai]LS\"erse 
ridge for the attachment of the temporal tendon. 

Fig. D. Posterior end view of anterior presacral vertebra of D. fuscus 
fuscus showing the processes arising from the postzygaphophysis. 

Fig. E. Side view of D. 
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Ceylonese Lizards of the Tamily Scincidae 
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Abstract: This paper treats of Ceylon scincoid lizards in the collections 
of the United States National Museum, together with those in the Edward 
H. Taylor-Hobart M. Smith Collection at Lawrence, Kansas. 

In this paper the following species are described as new: Mahuya floweri, 
Riopa singha, Sphenomorphus deignani, Sphenomorphus mfoguliis, and Nessia 
deraniyagalai. One species, Mahuya madardszi Mehely is removed from the 
synonymy of Mahuya macuUxria Blyth, and re-established. 

All the known forms are listed and keys are given for the species of the 
various genera. Altogether six genera occur with the 25 species distributed 
as follows: Mahuya, 6 species; Dasia, 1; Riopa, 2; Sphenomorphus, 7; Chal~ 
cidoseps, 1; and Nessia, 8. 

This is the second * of a series of studies on the herpetological 
fauna of Ceylon. The materials on which this study has been based 
are the Ceylonese specimens of the U. S. National Museum and those 
in the Edward H. Taylor-Hobart M. Smith collection at Lawrence, 
Kansas (EHT-HMS). In the first collection there are 367 speci- 
mens; in the latter, approximately 1,000. 

The source of the material in the U. S. National Museum is 
varied. Certain specimens represent the result of exchanges with 
various European museums; some with the museum in Colombo, 
Ceylon. A considerable number are from the J. Hurter collection 
that likewise contained material from a variety of sources. Nearly 
one third of the collection is a recent lot collected by Dr. H. G. 
Deignan of the National Museum, in the Kandy and Matale Dis- 
tricts of the central highland region of Ceylon. 


* Edwaid H. Tajdor. Comments on Ceylonese Snakes of the Genus Tyvhlopi -with descrip- 
tions of nei\ species. Univ. Kansas Sci. Bull, vol. 81, pt. 2, Nov. 1, 1947, pp. 2SS-298, figs. 
1-3. (First study.) 
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The material in the EHT-HMS collection, with a few exceptions, 
is a recently collected lot obtained by me, chiefly from the region 
about Trincomalee, Ceylon, with a scattering of specimens from 
other localities on the island. 

The present study deals with the lizard family Scincidae, which is 
very well represented by six genera and 25 species. Five of this 
lot are regarded as new, and one form, Mahuya madardm Mehely, 
is removed from the synonymy of Mahuya macularia and re-estab- 
lished. 

The following forms occur in Ceylon: 


♦Mabuya bibronii 

* Mabuya mactilaria 
♦Mabnya beddomii 

Mabuya floweri 

* Mabuya carinata 
Mabuya madardszi 

* Eiopa punctata 
Biopa singha 
Dasia haliana 

* Sphenomorphus dussumieri 
Sphenomorphus megalops 
Sphenomorphus deignani 
Sphenomorphus striatopunetatiis 


Sphenomorphus taprobanense 
Sphenomorphus fallax 
Sphenomorphus rufogulus 
Chalcidoseps thwaitesi 
Nessia burtonii 
Nessia didactyla 
Nessia monodactyla 
Nessia bipes 
Nessia sarasinorum 
Nessia hikanala 
Nessia layardi 
Nessia deraniyagalai 


The faunas of Ceylon, as regards their relationship to those in 
nearby land masses, seem to be paradoxical at times. Thus in cer- 
tain genera the relationship is close; in others there is no apparent 
relationship whatever. Thus Mabuya is represented by six species 
in Ceylon, four of which are regarded as identical with those in 
India; two are endemic, or at least have not yet been reported in 
mainland India. On the other hand, Nessia has eight species, none 
of which occurs in India. In this case the relationship seems to be 
with South Africa and Madagascar where the genus Acontias occu- 
pies the same niche and has undergone a somewhat similar evolu- 
tion. Most, if not all, of its African and Madagascar species have 
lost the limbs, and the scales are more highly specialized. Boulenger 
(1887 )t regarded Acontias and Nessia as belonging to a single 
genus. However, a more recent proposal has been made for their 
separation by Hewitt (1929)$. 


* SpedeB marked witR an asteriek T^resent forma also occiniing in India, 
t Cat. Lizards Biitiah. Mus., vcd. 8, 1887, p. 424. 
t Aim. Transvaal Museum voL 18, 1829, p. 8. 
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Essex (1928)11 has suggested that Acontias and Nessia represent 
the same stock but that they are end products of two divergent 
streams from an unknown center. That this center is not in continen- 
tal Asia seems obvious. 

ChcHddoseps is a relict monotypic genus known only from Ceylon, 
and may represent a sumvor from a group, similar to Nessia, that 
has undergone a similar evolution. There are other monot 3 rpic 
genera of the same sort scattered throughout the southeastern part 
of Asia and the Indo-Malayan Archipelago. They likewise seem- 
ingly represent sundvors of former specialized series of species. 
Barkudia and Sepsophis in India are typical examples. I am con- 
\dnced that Lygosoma quadrupes § represents a single remaining 
form of a similarly specialized group. I would consider Ateucho- 
saurus as a representative of another specialized group; Ophioscin- 
cus represents another series with three living forms. 

The two species of Biopa are closely related (singha), or identical 
(punctata), with Indian species. Dasia, belonging to an arboreal 
group of skinks, seems to be related most closely to species that 
exist in the Indo-Malayan Archipelago and the western Pacific Is- 
lands. A south Indian form exists (subcoervlea) , but the relation- 
ship of this species is with eastern Asiatic forms and not with the 
Ceylonese species, despite the fact that there is a very considerable 
hiatus in the distribution of the genus in central and eastern India, 
Burma and Siam. 

Mabuya is a genus of wide distribution (South Asia, Indo-Ma- 
laya, Africa, Central America, South America and West Indies). 
It is ultraconservative and, like Eumeces, has developed no very 
highly specialized types, although there is a tendency to greater 
specialization (small size) in Florida and west Mexico in the latter 
genus. In ultraconservative species, changes of lesser extent are 
perhaps of greater significance than in the more plastic groups. 


If Studies in Beptilian Degeueratiou. Proo. Zool. Soc. London, (1927) 1928, pp. 879-946, 
text figs, and plate. 

§ I cannot agree with Dr. Malcolm Smith, 1987, in considering Lygosoma quadrupes as one 
of a specializing or “degeneratmg§ ** series that includes Sphenomorphw and perhaps other genera 

(see Bee. Indian Mus., vol, part III, 1987, pp. 218-284). 
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Key to the Genera op Scincidae in Ceylon 

1. Palatine bones in contact or overlapping along medial palatal line 2 

Palatine bones not m contact along medial palatal line C 

2. Supranasals present 3 

Supranasals absent 5 

3. Scales keeled with from 2 to 7 keds 4 

Scales smooth; body somewhat elongated; limbs pentadactyl, but short; widdy 

separated when adpressed ; scales smooth ; lower eydid with a semitransparent 
disk * Riopa 

4. Pterygoid bones not m contact, the palatal notch extending forward to level of 

centers of eyes ; limbs pentadactyl, well developed, distmctly overlapping when 

adpressed; no distinct transverse bands Mabuya 

Pterygoid bones in contact anteriorly, the palatal notch not reachmg forward to 
levd of centers of ej’es. Limbs pentadactyl, failing to touch or bardy over- 
lapping when adpressed; color pattern of tiansverse bands Dasia 

5. Limbs pentadactyl, meeting, overlapping or failing to meet when adpressed ; lower 

eyelid scaly; frontoparietal single or double; scales smooth or at most, with 

slight suggestion of keels or striations Sphenomorphus 

Limbs not pentadactyl, greatly reduced or absent ; body anguiform ; the nostril in 
rostral 6 

6. Nostril in anterior part of rostral, connected to the posterior edge of scale by a 

groove; limbs vanable, never tetradactyl Neasia 

Nostril near the posterior edge of rostral; limbs short, tetradactyl Chalcidoaepa 


Genus Mabuya. Rafinesque 

Mabuya Rafinesque, Anal. Nat., 1815, p. 76 n.n. 

Genotype. — Lacertus mabouya Lacfepede (not Sdncus Sloanii 
Daudin fide Malcolm Smith, Fauna of British India, Kept. Amph., 
vol. 2, Sauria, 1935, p. 257). 

Six species are recognized as occurring in Ceylon. 


Key to Species op Mabuya in Ceylon 

1. A transparent disc on lower eyelid bibronu 

No transparent disc, but seveial larger transparent scales on lower eyelid 2 

2. A pobtnasal maculana 

No postnasal $ 

3. Scales almost smooth or with three to five very feeble keels beddomxi 

Scales not smooth, each bearing 8, 6, or 7 strong keels 4 

4. Scales tricannate (or sometimes also with a small tubercle on outer edge of scale) ; 

dorsum with a paired series of black markings floweri 

Scales with five or se\en keels (except very yoimg which may have three); no 

paired senes of black markings on dorsum 5 

6. Larger; snout to vent, 125 mm.; adpressed hmd limb to wrist or elbow cawiata 


Smaller; snout to vent, 77 mm. ; adpressed hind limb to axilla or farther. . . madardazi 

Mabuya bibronii (Gray) 

Tiliqua bibronii Gray, Ann. Mag. Nat. Hist., vol. 2, Dec., 1838, p. 290 (type locality un- 
known). 

Mabuia bibronii Haly, Report on the collection of Reptiles and Batrachia in the Golombo 
Museum; (Colombo, 1891, p. 14 (MuUaittivu, Eastern Province); Annandale, Spolia Zej'lanica, 
vol. S, pt. 11, Jan., 1906, p. 190 (Ceylon) ; Deraniyagala, Ceylon Joum. Sci., sec. B, vol. 16, 
pt. 2, 1931, p. 164; Hora, Rec. Indian Mus., vol. 20, pt. 1, p. 1, pi. 1, fig. 4 (comment on 
habitat). 

Mabuya bibronii Smith, The Fauna of British India including Ceylon and Burma; Reptilia 
and Amphibia, vol. 2, Sauria, Feb. 7, 1985, pp. 260-261 (Chundikulam, Eastern Province). 

No specimens of this species are at hand. Its known distribution 
in Ceylon seems to be on the eastern coast. 
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It may be distinguished from other known Ceylonese forms bj' the 
presence of a rounded, undivided, semitransparent disk in the lower 
eyelid; two pairs of nuehals; scales 5-to 7-keeled; a postnasal, and 
28-30 scale rows. The snout to vent length is 50 mm. It has been 
reported only from Eastern Province. 

Mabvya macularia (Blyth) 

Euprepea maculariua Bljrth, Journ Asiatic Soc. Bengal, vol. 22, 1S58, p. 652 (tj-pe locality, 
?Rangpur, Bengal). 

Mabuia macularia Deraniyagala, Ceylon Joum. Sci., sec. B, vol. 10, pt. 2, 1931, p. 166. 

Mahuya macularia (part) Smith, Fauna of British India including Ceylon and Burma; 
Reptilia and Amphibia, vol. 2, Sauria, Feb. 7, 1985, pp. 204-200. 

The collection contains two ''pecimciib of this species (U. S. N. M. 
No. 29410 and 120325) collected by D. L. Karcher, Ceylon, Clodagh 
Estate, Rattota, Matale District. These differ in certain charac- 
ters and if the differences are not due to age, may possibly represent 
two forms. 

No. 29410. Part of rostral visible above less than half length of 
frontonasal which it touches, separating the internasals; latter 
nearly one third wider than long; prefrontals forming suture; parie- 
tals separated by interparietal which is distinctly longer than broad; 
two supraoculars touch frontal; length of parietal 1^,8 times in 
width; parietal partly segmented on left side; a postnasal present; 
first loreal at least twice as high as long, about half length of pos- 
terior loreal; four supraoculars; five superciliaries ; three anterior 
temporals; lower eyelid with quadrangular scales; seven upper la- 
bials; mental much shorter than postmental; first pair of chinshields 
separated; second pair separated by a single scale; third pair (one 
of the pair segmented longitudinally) separated by three scales; 
seven (or eight) lower labials; 25 scale rows, the 12 ventrals 
smooth, the remainder keeled with five, six, or seven keels; tem- 
porals practically smooth; scales imder base of tail small be- 
coming widened posteriorly both ventrally and dorsally; subdigital 
lamellae on fourth toe, 13-15. Eight or ten axillary row’s of granular 
scales, forming a pocket; two small granular rows behind leg inser- 
tion; no modified scales on posterior surface of thigh; hind leg 
reaches somewhat beyond wrist of adpressed arm; nearly uniform 
olive above with a broad lateral brown band bearing numerous 
streaks or flecks of white. 

No. 120325 is a larger adult that differs from the smaller (and 
younger) in several points: The prefrontals separated, and first 
supraorbital separated from frontal; series of scales in the axilla 
somewhat fewer and pocket not well defined; scales on posterior part 
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of femur show distinct modification in having a small patch of en- 
larged soft scales near limb insertion. 

There is of course the possibility that two separable forms are 
represented by these two specimens. They agree in the following 
characters: The first chinshields are separated, and the mental is 
much narrrower than the postmental. The part of the rostral visi- 
ble above is less than half the length of the frontoparietal. The 
white spots on the sides are strongly evident. The hind limb 
reaches half way between wrist and elbow of the adpressed arm. 

A larger series of specimens will be necessary to determine the 
status of the variation. 

Mabuya beddomii (Jerdon) 

Euprepes beddomii Jerdon, Proc. Asiatic Soc. Bengal, Mar., 1870, p. 78 (type locality, My- 
sore, India). 

Mabuya beddomii Smith, The Fauna of British India including Ceylon and Burma. Rep- 
tUia and Amphibia, vol. 2, Sauria, Feb. 7, 1086, pp. 274-276 (Punduloya). 

A series of four specimens taken 12 mi. N of Trincomalee are 
referred to this Asiatic species. 

The characteristics of these four specimens follow: supranasals 
broadly in contact; frontonasal very much reduced, much wider 
than long; prefrontal broadly in contact; six superciliaries; a pair 
of nuchals; no postnasal; eyelid with three or four enlarged scales; 
first pair of chinshields separated; dorsal and lateral scales rather 
weakly keeled, with three or (rarely) five keels; temporal scales 
smooth; the length of parietal contained in width, times; height 
of subocular about one half its length ; 30 or 31 scale rows around 
middle of body. 

Dorsal surface brown with a short, whitish, black-edged stripe 
beginning on nuchals and extending to a line drawn in front of arm 
insertion; a broad dorsolateral dark stripe to some distance on tail 
bordered above by a very narrow cremn line and below by a broader 
(two half scale rows wide) white or cream line; this light line bor- 
dered below by a dim dark line; lateral cream line, arising on upper 
lip passes for the most part above, rather than through, ear; venter 
immaculate white. 

These Ceylon specimens differ from the continental Indian speci- 
mens in having the middorsal line much reduced. The very young 
(26 mm.) specimens show the same marking as obtains in the largest 
(53 mm.) . Whether there are likewise stable differences in squa- 
matdon cannot be determined from the material at hand. 
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Mabuya floweri sp. nov. 

Type. EHT-HMS No. 30507. Collected 12 mi. north Trinco- 
malee, Ceylon, Sept. 3, 1944. E. H. Taylor, collector. 

Paratype. No. 30506, same locality and collector. 

Diagnosis. A small, terrestrial species; scales for the most part 
tricarinate having transparent part of eyelid broken into three or 
four short quadrangular scales; frontal short, equal to or minutely 
less than its distance from tip of snout, shorter than combined 
length of interparietal and frontoparietals ; no postnasal; supra- 
nasals separated; prefrontals and parietals also separated; first 
chinshields separated; six superciliaries; a well-defined, swollen 
(glandular?) area on posterior part of thigh, covered with large, 
irregular, more or less pointed scales; 30 scale rows about body, 
the 12 ventral scale rows smooth, the 18 dorsal and lateral scale 
rows heavily keeled. 

Description of the type. Rostral folding back over snout, the 
part visible above less than half length of frontonasal with which 
it is in contact, thus separating supranasals; latter scales narrow, 
elongate, separated by a distance equal to one third of their length; 
frontoparietal nearly one fifth wider than long, forming a suture 
with frontal and separating large prefrontals; frontal about one 
fifth longer than frontoparietals; interparietals short, about as wide 
as long; greatest length of parietals contained in width about one 
and one fourth times; a well-developed pair of nuchals; second 
supraocular alone touching frontal, both second and first touching 
prefrontal; four supraoculars; suture between rostral and first labial 
when extended upward passes somewhat in front of nostril; nasal 
definitely a single scale; no postnasal present; anterior loreal dis- 
tinctly higher and narrower than second; two presuboculars; four 
postsuboculars diminishing in size, the upper separated from last 
supraocular by a single scale that is in contact with last super- 
ciliary; three primary and three secondary temporals; four supra- 
labials precede and two follow the subocular which is two and one 
half tames longer than high; three bluntly pointed ear lobules; four 
large rectangular scales on eye; eight or nine infralabials; a large 
postmental in contact posteriorly with a small median scale sepa- 
rating the fiorst pair of chinshields; second pair separated by a single 
scale, third pair by ttiree scales; ear opening circular, its diameter 
less than transparent part of eyelid; scales in 32 rows about body, 
12 ventral rows smooth, 18 dorsal and lateral rows strongly tri- 
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carinate with sometimes an additional outer tubercle or keel on 
scales from nuchals to base of tail ; the keels form nearly continuous 
lines arranged in gi’oups of three, those groups distinctly separated 
from the next series of three by a space that is distinctly wider than 
that between keels of the rows forming the series; dorsolaterally 
the outer edges of the scales show a tiny tubercular elevation or a 
fairly well-defined keel; on tail, scales are bi- or tricarinate; nuchals 
and scales immediately following nuchals have four to six keels; 
the crease of the axilla with five or six rows of minute granules not 
forming a “pocket” or at most only a very shallow one; in crease 
behind insertion of thigh a similar series of five or six rows of 
granular scales. Scales on arm tricarinate and either bi- or tri- 
carinate on upper surfaces of thigh and tibia; a pair of distinctively 
enlarged preanals with three other smaller preanals on each side; 
temporal scales keeled. 

Tubercular scales on palm and soles somewhat pyramidal; sub- 
digital lamellae rounded, nearly smooth without keel, 15-16 under 
fourth toe. Swollen area on posterior part of thighs covered with a 
series of irregular enlai-ged scales with narrowed tips that stand 
nearly erect and are separated from each other; the scales above 
and below them are regularly imbricating scales. Adpressed hind 
limb reaches to elbow of adpressed arm. 

Color. Above dull olive with metallic reflections; a greenish white 
dorsolateral line runs from eye to base of tail becoming less distinct 
as tail is approached; a broad brownish band follows along side 
from eye to groin; an indistinct line on supralabials becomes dis- 
tinct behind eye, and gives a whitish border to ear opening and 
beyond which it may be traced below the brown band to groin. 
Top of head brownish; two series of about twenty short narrow 
transverse black marks beginning at shoulder continue back to some 
distance on tail. Ventral surface light with a slight greenish cast. 

Measurements in mm. of the type and paratype respectively. 
Snout to vent, 56, 55; tail length, 95, (?) ; length of head to end of 
interparietal, 10, 9.9; width of head at ear, 9.5, 9.6; snout to ear 
opening, 11.7, 11; snout to foreleg, 20, 20; axilla to groin, 27, 28; 
foreleg, 14, 14.5; hind leg, 21, 21.5. 

Variation. The paratype agrees with the type in all characters 
listed except there is less evidence of an outer keel in the smooth 
space between the series of three keels, and the small dorsal marks 
are reduced to two dots instead of a single narrow transverse mark. 
These double series occur from shoulder to some distance on the tail. 
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Eemafks. This species was found in a coconut grove some distance 
back from the sea beach and was never observed climbing. 

The modified scales on the posterior part of the thigh is a character 
that has not been used by Boulenger or Smith in separating the 
Asiatic species of Mahuya but it is apparently constant in the species 
in which it occurs*. This condition is reminiscent of a scale modi- 
fication that occurs on the posterior part of tlie tliighs of certain 
eastern Asiatic Eumeces, 

The looseness of these scales allows the ingress of numerous small 
mites, and both specimens show infestations of these parasites. 

Mahuya carinata (Schneider) 

Scincns carinatus (part) Schneider, Historia Amphibionim, vol. 2, 1801, p. ISS (tjpe locality 
unknown). 

Mahuia carinata Boulenger, Catalogue of the Lizards in the British Muteuni, 2d ed., \oI. S, 
1887, pp. 182-183 (Ce 3 ’lon); Fauna of Biitish India including India and Cej'lon; Reptilia and 
Batraehia, 1890, pp. 188-189, fig. 6C (Cejdon). Willey, Spolia Zejlanica, vol. 4, 1907, pp. 186- 
188. Green, ibid.^ vol. 6, pt. 18, Apr., 1908, p. 104 (presumed poisonous bite). Deranijagala, 
Cejdon Jouin. Sci., sec B, vol. 10, 1931, p. 107. 

Mahuya carinata Smith, The Fauna of British India indudmg Cejdon and Burma; Reptilia 
and Amphibia, vol. 2, Sauna, Feb. 7, 1935, pp. 20C-207, fig. 68. 

Tihqua rufescens (part) Qimthei, The Reptiles of British India, 1864, pp. 79-80 (Ceslon). 

This large species is represented in the coiiections by T. S. N. 31. 
No. 120325 from Clodagh Estate, Rattota, Mataie District, col- 
lected by H. G. Deignan; and EHT-HMS Nos. 30504-30505, 30489, 
30493 collected 12 mi. N of Trincomalee, Ceylon, by E. H. Taylor. 
The specimens are tjTJical. This species has a range extending 
throughout Ceylon, and it is widespread in India and Burma. 

The species may be recognized by the following characters: 
supranasals separate; frontonasal longer than broad; prefrontals 
separate (elsewhere they may be in contact) ; a pair of nuchals ; no 
postnasal ; anterior loreal higher, but shorter, than second (the two 
fused in No. 30490) ; three or four large scales on lower eyelid; post- 
mental usually touches a single median scale, thus separating the 
first pair of chinshields; dorsal scales subeqiial, 30 scale rows 
around body (30-34 reported elsewhere) ; the temporals keeled; 
scales keeled with three (young), five or, rarely, seven keels on 
dorsum and side of adults ; ventrals smooth ; 15 to 18 smooth lamellae 
under fourth toe. Reaches a length of 125 mm. snout to vent. 
Olive above, uniform or with fiecks or lines on the scale edges. The 
dorsolateral light stripe from eye to tail often orange or reddish in 
males during the breeding season. 


* It is possible that the variation is not fully evident in young speci men s as suggested under 
Mabuya macularia Blyth (this paper). 
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Mabuya madardszi Mehely 

Mabuia madardszi Mehely, Termes. Fu7etek, \ol. 20, 1897, pp. 69, 61 (type locality, Kala- 
Wewa and Madatugama, Ceylon). 

iV/o6uia maculana (p-irt) Smith, The Fauna of Bntish India includmg Ceylon and Burma, 
Reptilia and Amphibia, vol. 2, Sauna, Feb. 7, 1936, pp. 264-260. 

The distinctive modification of the squamation on the posterior 
part of the thigh of this form caused me to believe at first that the 
series here reported constituted a new form. However since the 
specimens agree with the type description of Mabuya madardszi in 
other characters, I suspect that the thigh characters were overlooked 
by M4hely, as well as others who have seen M6hely’s types, or 
other specimens of this species from Ceylon. 

The larger part of the specimens have heavy infestations of a 
small mite on the back of the thigh that tends to distort the appear- 
ance of the area. However when the mites are removed the char- 
acters are distinct. Some of the specimens have no such infesta- 
tions, and the scales are modified in the same manner. 

I append a rather detailed description of a specimen to supple- 
ment the original type description. 

Diagnosis. A medium-sized, arboreal Mabuya, five- to seven- 
keeled; transparent part of eyelid broken up into at least five quad- 
rangular scales; supranasals separated; pref rentals and parietals 
also separated; five superciliaries; no postnasals; two or three pri- 
mary temporals; subcaudals not widened; chinshields broadly in 
contact; an irregular series of scales covering a somewhat swollen 
area on posterior thigh surface; posterior to insertion of leg, an 
area of smaller irregular scales, and in the distal end of femoral 
region another area of smaller scales, the two areas connected by a 
double or triple series of large, somewhat irregular loosely imbri- 
cating scales. 

Description of EHT-HMS No. S0566. Portion of rostral visible 
from above nearly two thirds of length of frontonasal, the two scales 
forming a suture that separates the narrow elongate intemasals; 
frontonasal distinctly wider than long, touching anterior loreals lat- 
erally and frontal posteriorly, thus separating prefrontals; frontal 
elongate touching only second supraocular, which is also in contact 
with prefrontal; interparietals a little more than half length of 
frontal; interparietal definitely longer than wide; nuchals and part 
of parietals destroyed; nasal small, the part behind nostril greatly 
reduced; anterior loreal much higher but less than half as wide as 
posterior loreal; two presuboculars; height of subooular in its length, 
2% times ; four supralabials anterior to subocular; four supraoculars ; 
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five superciliaries; four postsuboeulars d imin is hi ng in size; two 
primary temporals, three secondary temporals; mental almost equal 
in length to postmental; first pair of chinshields in contact, second 
pair separated by one scale, third pair by parts of three scales; 
eight infralabials; three or four small ear lobules; diameter of cir- 
cular ear opening half length of subocular; lower eyelid with a semi- 
transparent area covered by five or more vertically elongated quad- 
rangular scales. 

Thirty scale rows aroimd middle of body, the twenty dorsal and 
lateral rows are seven-keeled (sometimes five in young) ; a varied 
number (two to five) of keels on upper side of arm and leg; usually 
three or more keels present on basal third of tail; scales following 
nuchals somewhat irregular. 

Limbs long, the adpressed hind limb reaching to axilla ; lamellae 
under fingers and toes not or bluntly keeled; 15-15 lamellae tinder 
fourth toe; two median preanals distinctly larger than surrounding 
scales, the three lateral preanals diminishing in size; subcaudals 
not distinctly widened. Scales on back of thigh strongly modified ; 
a group of small scales behind insertion and another group of smaller 
scales at distal end of femoral region; the scales between these areas 
soft, more or less pointed, loosely imbricated, often nearly erect. 

Color in life. Upper surface of head coppery brown, the eight dor- 
sal scale rows copper colored with some olive wash and metallic re- 
fiections, and with some trace of darker markings in the middle of 
each scale suggesting indistinct darker lines; an indistinct dorso- 
lateral light line continues some distance on tail; a broad dark 
brown band begins behind eye and continues far on tail, laterally 
occupying two whole rows and parts of two other scale rows. A 
cream line beginning on upper labials passes below ear, bordering 
the brown band below and continuing some distance on the tail; 
ventral surface washed lightly with dull olive. 

Measurements in mm. Snout to vent, 72; tail, 99, partly regen- 
erated; width of head at ear, 11.2; length of head to end of inter- 
parietal, 12.5; snout to ear, 15; snout to arm insertion, 27.5; axilla 
to groin, 35.5; arm, 21.5; leg, 35.2. 

Yariation. As regards the diagnostic scale characters, there is 
little or no significant variation. The coloration, however, does vary. 

No. 30570. This specimen has eight dorsal scale rows and the top 
of the head is bright copper with metallic reflections. The borders 
of the brown band above and below were greenish cream in life. 
Nos. 30505 and 30571 have this identical coloration although they 
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differ much in size (respectively 72, 63, and 51 mm. in snoul-to-vent 
length) . One of the specimens (30568) has the median dark areas 
in the scales somewhat intensified and there are five narrow dark 
dorsal lines evident when the specimen is submerged. Scale rows 
vary between 30 and 32; only one has the latter count, and three 
have 31. The others have 30 rows. 

Two adult female specimens (30569, 30572) differ in having the 
scales in the nuchal and temporal regions dimly keeled or smooth, 
and the specialized scales on the posterior part of the thigh are more 
definitely pointed and soft; the hind legs fail to reach quite to the 
axilla. One female is strongly infested with small mites in the post- 
femoral region. 

The lamellae under the fourth toe vary between 15 and 18, 16 
being most frequent. The number 18 was encountered once, 15 three 
times. In none of the specimens is there a trace of ocellated spots 
on the sides of the neck and body. 

Remarks. It seems probable that this species has been confused 
with another or other species of which macularia is the most prob- 
able. The latter species has been reported and certainly occurs in 
Ceylon. A Ceylon specimen is fortunately at hand and a description 
is given. 

Genus Riopa Gray 

Riopa Giaj% Ann. Mag Nat. Hist , \ol 2, Jan , 1089, p. 882 

Genotype, Lygosoma punctatum. 

Two species occur on Ceylon: Riopa punctata and a new form 
here described, Riopa singha. 

Key to the Spectes op Riopa in Ceylon 

Scales 24-26 ro^s, each dorsal and lateial scale with a dark spot. In young spots 
forming 6 dark Imes separated b> light lines, tail umfonn red, dorsolateial light 

lines from rostral Riopa punctata 

Scales m 2S lorss; four -vezy naiiow dork lines on median scale lo^^s; doisulatcral hncs 
from supraoculars ; vertical rents of Tvlute spots on neck and scattered white spots 
on the sides; a dorsolateral Ime from nuchal Riopa singha 

Riopa punctata (Linne) 

Pie 1 

*Lacerta punctata Lixme, Sjst. Nat , 1, p. 869 

Setneus punctatus Gmelm, Hist. Aonphib , 1799, p. 197, based on Seba's fig. 2, pi. 12, fig. 6. 
Riopa punctata Smith, Fauna of Bntish India includmg Ceylon and Burma, Heptilia and 
Amphibia, vol. 2, Sauna, 1985, pp. 818-819. 

U. S. N. M. No. 29412, “Ceylon”; EHT-HMS Nos. 30174-30181, 
12 miles north of Trincomalee, Ceylon; E. H. Taylor, coll. 

The series from near Trincomalee on the northwest coast, for the 
most part, was found in coconut groves near the seashore. Indi- 
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viduals were secretive and their presence was usually made known 
by the flash of the bright red tail. This red is present on the tails 
of all young and half-gi’own specimens, but tends to become com- 
pletely obsolete in adult animals. 



A B 

Fio. 1. Riopa punctata (Linne) EHT-HMS No 30178, 12 mi N Tnncomalee, 
Ceylon. A. Head, doisal view. B. Head, lateral view. X 6. 

The color markings are strongly delineated. Two dorsolateral 
cream lines begin on the tip of the snout and continue to the tail 
where they become lost, the intervening dorsal ground color being 
light olive-tan with six longitudinal series of black spots, one spot 
on each scale. Seven lateral rows of scales likewise bear black 
spots. The three upper rows are composed of larger spots and to- 
gether suggest a dark lateral band or stripe. The ventral scale 
rows, chin and throat are immaculate. In the young the tail, save 
in the basal region, is unspotted and of a uniform shade of red. 
As they grow older, the caudal scales develop small spots (even 
those on the ventral surface) and gradually the red (sometimes 
pink) coloration disappears. In the young the black spots are con- 
tiguous forming continuous lines. On the head the dots are carried 
forward to the snout but later tend to form a more or less sym- 
metrical pattern on the head scales. 

Scale counts about midbody are 24 to 26; however, when tlie 
count is made a little farther forward sometimes 28 may be found. 
The reason for the variation is that -tfie axillary rows (32 about 


494 


The Universitt Science Bulletin 


body in axilla) tend to drop out quickly but one or two rows on 
each side may continue back to near midbody. The scales in a 
row from the nuchal to a point above anus number 68 to 76; the 
scales under the tail to tip, number 90-91 (2 counts) . In all, the 
prefront als are separated and the internasals are in contact (barely 
contiguous in one specimen). 

U. S. N. M. No. 29412 is an old faded specimen agi’eeing with the 
described series in all pertinent details. 

In the figured specimen a small postnasal is evident. This occurs 
in none of the other specimens, and is absent on the left side in the 
specimen figured. I regard its presence as anomalous. 

Riopa singha, sp. nov. 

Fig. 2 

Type. U. S. N. M. No. 294:11, “Ceylon”; D. L. Karcher, coll. 

Diagnosis. A species related to Riopa albopunctatum; four very 
narrow dorsal lines on middle of back; wide dorsolateral cream lines 
begin at supraoculars ; below dorsolateral light line an irregular 
dark stripe not of solid color, widest at neck and above arm and 
axillary region tending to form four, fine, broken, dark lines pos- 
teriorly. On this dark stripe vertical series of white dots alternating 
with darker spots, these often somewhat irregular. Scale rows 
around body, 28; a transparent eye disk present; 70 scales on back 
between nuchals and a point above vent; snout to arm insertion 
length contained in axilla to groin length 2% times; adpressed 
limbs separated by a distance equal to one and a half to one and 
two thirds length of arm. 



A B 

Fig. 2. Biopa singha sp. nov. XJ. S. Nat. Mus. No. 29411, Type. 
A. Head, dorsal view. B. Head, lateral view. X5. . 
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Description of the type. Rostral separated from frontonasal by 
paired supranasals; frontonasal broader than long, forming suture 
with frontal; prefrontals rather snoall, separated; frontal elongate, 
longer than distance to snout but about two mm. shorter than parie- 
tals, interparietal and frontoparietals together; parietals broadly in 
contact behind interparietal, and bordered by a large temporal and 
a pair of narrow nuchals; four supraoculars ; eight superciliaries ; 
nostril in a small nasal; no postnasal; two loreals, anterior higher 
than wide, higher but shorter than second which is nearly square; 
seven upper labials, the suboculars not elongated; two primary 
temporals, two or three secondaries, upper scales small; the lower 
secondary separated from ear by four scale rows; seven lower 
labials; mental followed by a large postmental and this followed 
by three paired chinshields, first pair in contact, second pair sepa- 
rated by one scale, third pair hy five scales ; 28 scale rows about mid- 
dle of body; about 36 rows around body at axilla; 72 scales from 
parietal to above vent; limbs short, when adpressed, separated by 
18 scales; 14 lamellae under fourth toe, strongly keeled; ear open- 
ing large, about one third of eye opening; one large and one small 
auricular lobule; eyelid with a more or less transparent disk; six 
preanals all somewhat enlarged; tail regenerated; distance from 
snout to insertion of arm contained in axilla to groin distance 2% 
times. 

Color. The specimen is of a dirty olive color and probably shows 
none of the original coloration. A dorsolateral light line two and 
one half scales wide begins on supraoculars and passes back onto tail; 
the four median dorsal scale rows with hair-fine brownish lines 
along their middle; a broad lateral black or brown stripe, tending 
to form three fine lines posteriorly, and anteriorly with round light 
spots sometimes forming vertical rows on sides of neck; below uni- 
formly unspotted; limbs with brown spots above. 

Measurements in mm. Snout to vent, 44; snout to forelimb, 11.4; 
axilla to groin, 29; arm, 6.5; leg, 11. 

Remarks. The type is in a good state of preservmtion save tbat the 
abdomen has been opened widely, and one limb broken. It is a fe- 
male as evidenced by several ovarian eggs. The tail shows at least 
two different regenerations. There is a possibility that this form is 
the representative of Biopa alhopnmctatum on Ceylon. The points 
that appear to separate the species are the different body propor- 
tion (snout to arm contained in axilla to groin 2% times, and the 
limbs separated by a distance equal to one and one half times the 
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length of the arm) and some differences in color and markings (fine 
dark lines on four medial scale rows, the wide dorsolateral light 
line one and one half scale rows wide) . 

The actual extent of differentiation between the two forms can be 
determined only with more material from Ceylon and a study of the 
Indian specimens of R. albopiinctata with a view of determining 
geographical trends in squamation. 

Genus Dasia Gray 

Daaia Gray, Ann. Mag. Nat. Hist., ^-ol. 2, 18S0, p. 881. 

Oenotype. Dasia olivacea, 

A single endemic species is known from Ceylon. 

Dasia haliana (Haly and Nevill) 

Euprepea halianua Haly and Nevill, Taprobanian, vol. 2, 1887, p. 66 (type locaLty Hena- 
ratgoda and Anuradhapura, Oeylon); Bouleoger, Fauna British India, including Ceylon and 
Burma ; Reptilia and Batraehia, 1890, p, 218 (“probably belongs to Lygosoma”) ; Haly, Co’lon 
Admins. Hept., 1893, p. 18. 

Theconyx halianua Annandale, Spolia Zeylanica, vol. 3, 1906, p. 191, figs. 1-4. 

Lygoaoma (Keneuxm) halianua Deianiyagala, Ceylon Joum. Soi., sec. B, vol. 15, 1931, p. 
174, pi. 37. 

Daaia haliana Smith, Fauna British India, including Ceylon and Burma; Reptilia and 
Amphibia, vol. 2, Sauna, 1935, pp. 278-279. 

This arboreal species is known from Central Province, North 
Central Province, Southern Province, Western Province and North- 
ern Province. It may readily be distinguished from other scincoid 
species by the following characters: supranasals present; the nos- 
tril in a single nasal; the prefrontals, interparietal, and frontopari- 
etal distinct; the ear opening small; large, well-developed clinging 
limbs; and a yellow-olive color with five or six broad transverse 
black bands. No specimens are present in the collections. 

Genus Sphenomorphus Fitzinger 

Sphenomorphus Fitzinger, Systema Reptilium, 1848, p. 28. 

Genotype, Lygosoma melanopogon. 

Seven species from Ceylon are referred to this genus. 

Kbt to the Species op Sphbnomobphtts in Ceylon 


1. Frontoparietal divided 2 

Frontoparietal single 6 

2. Less than thirty scale rows about body 3 

Forty scale rows about body duaaumien 

3. Parietals enclosing interparietal 4 

Parietals separated by interparietal megalopa 

4. Dorsal scales striated deignani 

Dorsal scales unstriated 5 

5. Adpressed limbs bardy overlap, prefrontals forming a common suture . . . taprobanenae 
Adpressed limbs separated by seven scales ; prefrontals usually separated, 

atnatopunctatua 

6. Males with side of head and throat blue-black, each scale with a whitish spot . . fallax 

Males with throat bright rosy red, lacking black color and white spots rufogulua 
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Sphenomorphits dussumieri (Dum^ril and Bibron) 

Lj/gosoma dtisatmieri DuxnSril and Bibron, £rpetologie G4n6rale . . . vol. 5, 18S9, p. 
725 (type locality, Malabar, India). 

Lygoaoma (Sphenomorphus) ditaaitmien Deraniyagala, Cteylon Jonm. Sci., sec. B, vol. 16, 
1981, p. 169. 

This species has been recorcied by Deraniyagala from Peradeniya, 
Ceylon. It also has a considerable range in southwestern India, and 
in certain areas it is very common. It may be differentiated from 
the other species of the genus by the following characters: 

The distance between the snout and the forelimb is equal to, or a 
little less than the axilla-to-groin distance; the prefrontals are 
broadly in contact; and four or five supraoculars are present. There 
are 40 scale rows around the middle of the body, the dorsal scales 
being striated; 20-25 lamellae are present under the fourth toe. 

Sphenomorphus megalops (Annandale) 

Lygoaoma megalopa Annandale, Spolia Zeylamoa, vol. S, 1906, p. 190 (tj'pe locality, Put- 
talam and Kitulgala, Ceylon); Smith, Fauna of British India, etc., Heptilia and Amphibia, 
vol. 2, 1936, p. 289. 

The following characters differentiate this species. The types 
are said to be lost and no other specimens are known to be in col- 
lections. 

The length from the snout to the forelimb is contained one and 
one half times in the axilla to groin length. The limbs overlap 
when adpressed. The eye is large, its diameter as long as the snout. 
There are no auricular lobules or denticulations on edge of ear. 
There are no supranasals present, and the parietals are separated 
by the interparietal. The dorsals and lateral scales are smooth but 
the ventral scales are feebly keeled. These are arranged in twenty- 
four to twenty-six scale row’s about the body. The color is uniform 
dark browm. The length of body of the type is tw’o inches and of the 
tail, two and three eighths inches. 

Sphenomorphus dcignani, sp. nov. 

Fig. 8 

Type. U. S. N. M. No. 120326, collected on Mount Ganomwa 
(Gangarowa?) Peradeniya, Kandy District, Central Proxdnce, Cey- 
lon, by Herbert G. Deignan, 1944. 

Diagnosis. A medium-sized, pentadactyl skink, characterized by 
short limbs, the toes barely overlapping when adpressed ; ear-open- 
ing large, the tympanum deeply sunk; paked frontoparietals, pre- 
frontals broadly in contact; dorsal scales each with two striae; 


31—90 
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nuchals lacking; 24 scales about body; numerous lateral scales ■with 
■white spots; ja'ws strongly barred ■with black. 

Description of type. Rostral seen from above little more than 
half ■width of frontonasal and forming a rather straight transverse 
suture with latter; no supranasals; prefrontals large, broadly in 
contact; frontal a little shorter than combined length of fronto- 



Fiq. 3. Spkenomorphus deignani sp. nov. U. S. Nat. Mus. No. 120326, Type. 
A. Head, doisal view. B. Head, lateral view. X 6. 


parietals and interparietal; four large supraoculars; frontoparietals 
two; parietals inclosing interparietal; enlarged nuchals lacking; each 
parietal bordered behind by an enlarged temporal; nine supercil- 
iaries; nostril in a single nasal; two loreals of nearly equal size 
and height; two preoculars, the upper small; suboculars eight or 
ten, forming a well-defined row along the lower edge of eyelid; eye- 
lid covered ■with small scales; diameter of eye equal to its distance 
from nostril; a single primary temporal, not touching the parietal, 
followed by a pair of secondary temporals, the lower of which is 
separated from ear by three scale rows; seven upper labials; five 
lower labials; the mental rather shortened but as wide as rostral, 
one third as long as postmental; first pair of chinshields in contact; 
second pair, separated by a scale, touching labials; third pair sepa- 
rated from each other and the labials. 
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Ear-opening about one fourth of eye diameter, with one or two 
minute thin lobules on its anterior border. 

Twenty-nine scale rows around constricted part of neck; 34 about 
body behind arm; 28 rows of subequal scales about middle of body; 
median preanal scales somewhat enlarged; median subcaudals not 
widened; 48 scales on back from parietals to point above vent. 
Dorsal and lateral scales with distinct striations, three striae on 
scales on nape, two striae on most of the other scales ; ventral scales 
smooth; striae present on ventral, lateral, and dorsal scales of tail, 
but body ventrals have them barely indicated; greater part of tail 
missing. 

Limbs short; the arm reaches forward to eye; hind limb overlaps 
the adpressed arm by half length of third finger; nineteen to twenty 
lamellae under fourth toe. 

Color and markings. Above dark olive brown, growing light 
brown on back of bodj’^ and base of tail; below on chin, abdomen, 
and under side of tail creamy white; a series of vertical black spots 
or lines on jaws and on temporal region; sides of base of tail with 
a few black flecks; heavy black reticulation with whitish spots on 
arms and legs. Under a lens each scale of back and sides with a 
crenellated, curved, black spot; together the spots form a complete 
reticulation, especially evident when epidermis is shed. Many 
lateral scales have minute, greenish white flecks. 

Measurements in mm. Snout to vent, 55 ; tip of snout to ear, 12 ; 
tip of snout to arm insertion, 20; axilla to groin, 28; arm length,' 12; 
leg length, 16. 

Comments. The described species may be separated from the 
other related Ceylonese and Indian species of Sphenomorphus as 
follows: From megalops by the smooth instead of the keeled ven- 
trals, seven instead of six upper labials, the presence of striae on 
the scales, and the different coloration; from fallax and rufogvlua 
by the paired, rather than single, frontoparietal. From striato- 
punetatus it differs in having the prefrontals broadly in contact 
instead of widely separated, the limbs touching instead of being 
separated considerably when limbs are adpressed, toes longer, the 
lamellae under fourth toe nineteen to twenty instead of ten to 
twelve, and the markings are different. From taprobanense, the 
present form differs in coloration and markings, heavier and propor- 
tionally longer limbs with more numerous scales on feet and palms, 
and in the presence of striae on the scales. It is a much heavier 
species. The type of taprobanense was said to have six lines of 
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black dots on the back, the sides of neck and body of a darker brown 
minutely dotted with white. 

The species is named for Dr. Herbert G. Deignan of the U. S. 
National Museum, who collected the type of the species. 

Sphenomorphus taprobanense (Kelaart) 

Eumecea taprobanenae Kelaart^ Frodromus Faunae Zeylanicae, vol. 2, pt. 1, 1854, p, 21 
(type locality, Newera Ellia [= Nuwara Eliya], Ceylon); Qiinther, Reptiles of British India, 
1864, p. 89 (part, but not figure). 

Lygoaoma taprobanense Boulenger, Catalogue of the Lizards of the British Museum, vol. 8, 
1887, p. 819; and Fauna British India, Reptilia and Amphibia, 1890, p. 206; Smith, Fauna 
British India . . ., Reptilia and Amphibia, vol. 2, Sauria, 1985, pp. 287-288. 

Lygoaoma (Sphenomorphua) taprobanenais Deraniyagala, CJeylon Joum. Sci., sec. B, vol. 16, 
1981, p. 120. 

This form, of which I have no specimens available, may be dis- 
tinguished by the following characters: The distance between the 
end of the snout and the foreleg is contained in axilla to groin dis- 
tance one and one third to one and three fifths times. The pre- 
frontals are in contact or separated. There are two subequal loreals 
present. The ear opening is about one half the size of the eye open- 
ing. The body scales are smooth, arranged in 24-26 scale rows 
about the middle. The limbs just meet or narrowly fail to meet 
when adpressed. The color is brown above with six dark longitu- 
dinal lines formed by dots. The upper half of the flank and neck 
are dark brown, while the color of the lower margin is not well de- 
fined. The sides of the neck are with or without white spots. The 
ventral surface is whitish save that the throat of the adult male is 
dark blue or puiple. The snout-to-vent measurement is 58 mm. 

The species is found in the mountainous regions of the central and 
southern parts of Ceylon, 

Sphenomorphus striatojmnctatus (Ahl) 

Lygoaoma punctatolineatvm (not of Boulenger, 1893) Boulenger, Spolia Zeylanica, vol. 4, 
1907, p. 178 (type locality, Hukgalla, Ceylon). 

Lygoaoma (Sphenomorphua) punctatoUmolatua Deraniyagala, C^^lon Joum. Sci., sec. B, 
vol. 16, 1931, p. 169. 

Lygoaoma atnatopunctatvm Ahl, Zool. Anz., vol. 6, 1925, 1 and 2, p. 20; Smith, Fauna 
British India, including Ceylon and Burma; R^tilia and Amphibia, vol, 2, Sauria, 1985, p. 288. 

The species here described agrees with the form striatopunctatus 
in practically all characters save that the prefrontals are moderately 
large and in contact. The following description is from a Ceylon 
specimen, No. 120327, in the U. S. National Museum, which, with 
No. 120326, was collected by Dr. H. G. Deignan, Mount Ganoruwa, 
Peradeniya, Kandy District, Ceylon. 

Distance between end of snout and forelimb (15 mm.) contained 
in axilla to groin distance (21 mm.) 1.4 times; snout moderately 
long, oval; rostral convex, broadly in contact with frontonasal. 
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which is broader than long; prefrontals in contact (said to be rarely 
separated) ; frontal as long as frontoparietals and interparietal to- 
gether; parietals large forming a suture behind interparietal; two 
frontoparietals; no nuchals; four large supraoculars, the last bor- 
dered by two small scales; second largest, first and second touch 
the frontal; eight or nine superciliaries; a large primary temporal 
followed by two large secondary temporals, these bordered behind 
by three smaller scales; seven upper labials, the fifth below eye; 
presuboculars, suboculars and postsuboculars forming a continuous 
series of eight or nine scales, all dark colored; two loreals, second 
largest; nasal single; no postnasal; mental followed by an undi- 
vided postmental and two pairs of large chinshields that border 
labials but only first pair in contact ; third pair rather large, sepa- 
rated from labials by an elongate scale; diameter of ear opening 
about one third that of eye, with one or two projecting lobules; 
tympanum deeply sunk; body scales smooth; 26 scale rows about 
middle of body; 53 scales from parietals to above vent; tail some- 
what thickened at the base, definitely quadrangular in cross-sec- 
tion; tail partly regenerated, the ventral scales being enlarged on 
regenerated part (normal scales small) ; limbs when adpressed 
separated by about seven scales; thirteen lamellae under the fourth 
toe; palms and soles with flattened, rather than conical, scales. 

The color is as follows (male) ; Entire head bluish black without 
white spots, gradually becoming brown on neck; brown on body, 
with indicated lines (many dorsal scales missing) ; slightly darker 
on upper sides, many of the dark scales having a light spot or fleck; 
lower scale rows on sides dirty white, as are the ventral abdominal 
scales; tail colored like body, unspotted below. 

Snout to vent, 40 mm.; arm, 7 mm.; leg, 11 mm.; axilla to groin, 
21 mm.; snout to foreleg, 15 mm.; width of head, 5.6 mm.; head 
length to back of parietal, 8 mm. 

Spheno}tiorphus fallax Peters 

Fig. 4 

Lygoisoma fallax Peters, Mon. Berlin Akad,, 1860, p. 184 (type locality, “Ratnapura, Tnu- 
comali” Ceylon); Boulenger, Catalogue of the Lizards of tbeBntish Museum (Natural Historj*), 
vol. S, 1887, p. 820 (part); Fauna of British India, Reptilia and Batrachia, 1890, p. 206; 
hWhely, Termed. Flizetek, vol. 20, 1807, p. 61 (Kala Wewa, CJeylon) ; Smith, Fauna of British 
India including Cejdon and Burma, Reptilia and Amphibia, vol. 2, Sauria, 1935, pp. 2SS-289. 

Lygoiorm (Sphenomorphui) fallax Deraniyagala, Ceylon Joum. Sci,, sec. B, ^ol. 10, 1931, 
p. 172. 

Eumecea taprohanenah (part) Giiather, Reptiles of British India, 1864, p. 80 (not figure). 

The following specimens are in the collections: U. S. N. M. Nos. 
27286, 29413, “Ceylon,” and EHT-HMS Nos. 13082-13093, 23 miles 
west of Trincomalee, Ceylon. 
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This small species is easily distinguished from Sphenomorphus 
striatopunctatvs, S. taprobanense, S. megalops, S. dusmmieri and 
8. deignani by having the frontoparietals fused together to form a 
single scale. It is not entirely easy to distinguish from S. rufogulus, 
a species described herein, that likewise has the frontoparietal 
single. The males of f<illax may be distinguished easily since fallax 
has a blue-black head, and cream-white dots on the side of head 
and throat; and rufogulus has a large red area on the throat and 
no trace of the blue-black coloring on the head. However, females 
lack these characters and the slight scale differences and the ab- 
sence of well-defined color patterns make them difficult to distin- 
guish. Twelve miles north of Trincomalee, rufogidus was found 




A B 

^a. 4. Spfianomorphus fdlax (Peters), EHT-HMS No. 13084, 20 mi. W 
Tr^coxnalee, Ceylon. Male. A. Head, dorsal view. B. Head, lateral view. 
X o. 

alone and there it was a very common species in the forest near the 
seashore. Twenty miles from Trincomalee to the west it was found 
in the forest with fallax, the latter apparently in the greater num- 
bers, A very large number of specimens of both species might very 
readily have been taken had I so desired, as they seemed to be 
everywhere on the forest floor. 

Eight specimens of S. fcdlax have the prefrontals forming sutures 
of varying width, seven have them separated by variable distances. 
None have true nuchals, the parietals being bordered by a temporal 
and five or six body scales. In several specimens the two outer body 
scales fuse to make a larger scale following the temporal, and re- 


Taylob: Ceylonese Lizabds 


503 




C4 C4 C4 C9 


a 3^0«r3«3COCOOOO<^<Ot*»LOcOUd 
S — ^ 

a 0 'tM r^ fa4 


cflT-»t5C3cowor:Jc3eoeiieOQr-i 
g a g|kQA0kQkOU3kQk0^kO^aQaou5^ 

W o 
•*» 

^|||s§s?sssgssssa§s 


u M*® ^ »OC!|COC^ NOO 

^ jdc5i-HC^Ot-<C«M*C<IC^fHOTHO 

o 


i 12 


»-<e5ic^i-iC<j»ow5»o 
^i^Oi^.OOt>-o6o6o6c01>Jt>^cdjtsI«D 


CQ 
§ 
s 

grta CO iO»o»oco 

o 


OQ -g^g »o 00 <o »o 00 eq eq 

p SftiiPd-^-^'cocoiooeo'^’-^cq'^cq 
S5 iS*-P 
< 


^ '^OSOOWCONiMt^ oo»o 

2^8 • • • 

^ -a 


§ 31 »§ 


O 

AO lo *10 




AO 

S cS ^ 


^Of’«0<0’«OOJ'C»^<0-«0<00»-CH-^Of 


Issssssssssssssss 

a T^ »H ir^ 1^ >p“l rM Cq 



504 


The Univeesity Science Bulletin 


ducing the number of scales to three or four. The frontal is usually 
rather small (2.5 mm. in length) while the combined frontoparietal, 
interparietal and the parietal length measures 4.15 mm. on the me- 
dian line. The scales of the third pair of chinshields are separated 
from each other by a single scale and from the labials by a single 
scale. The presubocular, subocular and postsubocular series are 
continuous, large, and heavily pigmented like the lateral head scales. 

The coloration in the males is deep, almost uniform brown on 
the ten median dorsal scale rows, with little or no trace of pattern 
visible under the lens; no dorsolateral lighter line is visible. The 
three lateral scale rows each show a very slight suggestion of three 
light lines, often scarcely traceable. The underside of the body is 
immaculate. The sides of the head, and throat, are bluish black, 
the color extending to behind the ear opening, each scale with a 
whitish or bluish w’hite spot more or less clearly defined. The top 
of the head is variable, dark or lighter brown. The blue-black 
coloration is missing on head and throat in the females but the 
lateral whitish lines from axilla to groin are rather clearly distin- 
guishable, the upper being most distinct. A distinct dorsolateral 
line two half scales wide is present, below which there is a distinct 
dark band, one whole and two half scale rows wide. Some of the 
cheek scales and labials may show lighter areas. The sides and 
ventral part of the tail are more or less heavily flecked with dark 
brown. 

Further data on this series of specimens is given in the following 
table. Measurements indicate a relatively small amount of size 
variation other than that dependent on sexual variation. This is 
evident in the wider head in the males and the somewhat slenderer 
bodies in the females. None of the males have complete tails. 

Sphenomorphus rufogvius sp. nov. 

Fig. 6 

Type. EHT-HMS No. 30229 collected 12 mi. N of Trincomalee, 
Ceylon, Sept. 1944, E. H. Taylor, collector. 

Paratypes. EHT-HMS Nos. 30195-30228, 12 mi. north of Trin- 
comalee, Ceylon, Sept., 1944; Nos. 30230-30233, 21 mi. east of 
Trincomalee, Ceylon, Sept., 1944, E. H. Taylor coll. 

Diagnosis. A small species of the size of Sphenomorphtis fallax, 
and, like it, having the frontoparietals fused, the interparietal and 
the intemasals enclosed by the parietal, two or three primary 
temporals, but differing in having the throat and chin lacking dark 
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pigment, and colored bright red in the males. Males with three to 
five dim ocelli on the last supralabials and temporals. Dorsal color- 
ation lighter brown. 

Description of the type. Rostral broad, low, two and one half 
times as wide as high; frontonasal one and one half times as broad 
as long; prefrontals large, forming a broad suture; frontal longer 
than its distance from end of snout, a little shorter than frontoparie- 
tal; width of frontal contained in width of supraoculars one and 
one fourth times; frontoparietal a single scale, its length minutely 
less than its width ; interparietal small, enclosed by large parietals ; 



A B 

Fia. 5. Sphenomorphus rujogulus sp. nov. EHT-HMS No. 30228, Paratype 
and topotype. A. Head, dorsal view. B. Head, lateral view. 

combined length of parietals and frontoparietal exceeds their dis- 
tance from the snout tip about one eighth; nostril in a single nasal 
followed by an anterior loreal wider at top, higher but narrower than 
posterior loreal; a pair of preoculars, the lower larger; seven or eight 
superciliaries; four supraoculars, two touching frontal; seven supra- 
labials, the fifth below middle of eye; a series of six scales lie be- 
tween labials and small scales of eyelids; a rather large scale 
partly between fourth supraocular and parietal; one rather large 
postocular; three primary temporals, the upper largest; two sec- 
ondary temporals, the lower separated from ear by two scales; men- 
tal more than half as wide as postmental ; three pairs of chinshields, 
first pair in contact, second separated by a scale but touching 
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labials; third pair separated by a scale and each separated by a 
single scale from labials; five elongate infralabials. 

Scales smooth, in 28 rows around middle of the body; median 
caudals not enlarged; 48 scales from parietals to above anus; 40 
scales from axilla to groin; 16 lamellae under fourth toe with an 
indistinct keel or tubercle on each; adpressed hind limb separated 
from adpressed arm by four or five scales. 

Color. Above, light wood-brown, the head not or very slightly 
darker than back. The dorsolateral line (present in females) is 
barely indicated on sides of body and neck; on tail represented by 
black dots on two scale rows; temporal region with some flecks and 
several small ocellated cream spots on temporals and posterior la- 
bials; a bright red area on chin and neck 

Measurements in mm. Snout to vent, 41; tail, 41 (tip noissing) ; 
arm, 8.2; leg, 12.3; axilla to groin, 22.2; snout to arm insertion, 15.3; 
head width, 6.1 ; head length, 8. 

Remarks. It is entirely probable that this species is identical 
with the form figured by Gunther in his Reptiles of British India, 
1864, pi. 13, fig. B, as Eumeces tajxrobanensis. The specimen shows 
two primary temporals, a rather common condition in rufogulus and 
it is presumed that the frontoparietals are fused. At any rate the 
figure might serve very well as an illustration of this species, es- 
pecially for the females. Boulenger (Catalogue, vol. 3, pp. 319-320) 
however has referred the figure to the true taprobanense and some 
of the other specimens mentioned by Gunther to fallax. 

A table of measurements and scale counts of a part of the para- 
type series is given. 

Genus CHALcmosEPs Boulenger 

Chalcidoseip$ Boulenger, Catalogue of the Lizards in the British Museum, 2d ed., vol. S, 
1887, p. 428. 

Genotype. Chalcidoseps thwaitesi. 

This genus has the nostril pierced in the rostral near the posterior 
edge. A scale lies above the first labial preceding the loreal; a very 
large frontonasal is present preceded by a relatively small rostral; 
no prefrontals or frontoparietals present. The body is elongate, 
with four small limbs each bearing four digits 
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Chalddoseps thwaitesi (Gvinther) 

Nesaia thwaitesi Giinther, Ann. Mag. Nat. Hist., ser. 4, vol. 9, 1872, p. 86 (type locality, 
(Deylon). 

Chalcidoaeps thwaitesi Boulenger, Catalogue of the Lizards of the British Museum, 2d ed., 
rol. 3, 1887, p. 428, pi. 88, fig. 1; and Fauna of Bntish India, including Ceylon and Burma; 
Reptilia and Batrachia, 1890, p. 226, figs. ; Dereniyagala, Ceylon Joum. Sci., sec. B, vol 16, (2), 
1931, p. 176; Smith, Fauna of British India, etc., Reptilia and Amphibia, vol. 2, Sauna, 1986, 
pp. 385-386, fig. S3. 

The genus has but a single species, which may be distinguished 
from any other known Ceylonese lizard by the generic characters 
listed above. It is known only from Ceylon specimens having been 
taken at Gammaduwa, in the Central Province. It is said to live 
at from 4,000 to 5,200 feet elevation among dead leaves and other 
vegetation. 

Genus Nessia Gray 

Kessia Gray, Ann. Mag Nat. Hist., vol 2, 1839, p. 886. 

Evesia Gray, Ann. and Mag. Nat Hist., vol. 2, 1839, p. 336. Oenot^rpe. Evesia mono- 
daetylus Gray (tj^ie locality unknown; presumably Ceylon.) 

Pseudodactylus Fitzinger, Systema Reptilium, 1848, p. 23. Genotype, Evesia beUU 
Dum4ril and Bibron (= N. nionodactyla). 

fetrapedoa Jan, Arch, fiir Natuig., Berlin, 1860, p. 69. Genotype. Tetrapedoa smithii 
Jan. from Ceylon, 

Acontias (part) Boulenger, Catalogue of the Lizards of the British Museum, vol. 8, 1887, 
p. 224. 

Anguinicephalua Deraniyagala, Ceylon Jouxn. Sci., sec. B, vol. 18, 1934, p. 282. Genotype. 
Acontuis layardi Kelaart, from Ceylon. 

Genotype. Nessia burtoni Gray (type locality unknown; pre- 
sumably Ceylon). 

The group of species considered under this genus are undergoing 
a variety of evolutionary changes pointing to greater specialization. 
Usually loss or reduction of limbs, loss of an ear-opening, the pres- 
ence or absence of toes are regarded as generic characters and such 
designations have been proposed. However, in the case of Nessia, 
the conformity of the scale patterns of the various species, the great 
similarity of the distinctive head scales seem to warrant the reten- 
tion of a single genus for the series of varied forms. It is presumed 
that the genus has undergone its entire evolution on the Island of 
Ceylon since it is not known elsewhere. The closest Asiatic relative 
seems to be Chalddoseps. 

The genus Brachymeles comprises a group of species comparable 
to these forms, confined so far as is known to the Philippine Islands. 
There the genus is represented by some ten known species. They 
are widely distributed in this archipelago, being absent so far as is 
known however, in the Calamianes Islands and Palawan. The 
more generalized, more primitive forms, having typical, well-de- 
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veloped pentadactyl limbs are still extant. Brachymdes schaden- 
bergi typifies this condition.* 

One might account in part for the diversity of forms of Brachy- 
meles by the archipelagic condition, obtaining at various times in 
geological history of the Philippines, that has allowed the factor of 
isolation effective play. No similar archipelagic condition exists 
now and it is doubtful if it has ever existed so as to play an effec- 
tive part in the evolution of Nessia in Ceylon. One must suppose 
that the isolated elevated areas have provided “isolation” necessary 
for their diversification. 


Key to the Spbcibs op Nessia 


1 . 


2 . 


3. 


4. 


5. 


7. 


Two or four limbs present; interparietal broader than frontal (e'^cept sarasi- 


noruTn) ; wr opening prebent 2 

Limbs absent G 

Limbs bearing clawed digits S 

Limbs budlike, lacking clawed digits 4 

Four limbs present, tridactyl; 24 scales at midbody hurtonn 

Four limbs present, didactyl ; 24 scales at midbody didactyla 

Four limbs present; 24-26 scales about midbody monodactyla 

Two limbs present; scales \^rlable 5 

Scale rows about midbody, 28 bipes 

Scale rows about midbody, 22; interpaiietal narrower than frontal &araainorum 

Snout flattened below, piojecting sharklike; fiontonasal one thiid width of ros- 
tral; ear-opemng present kickanala 

Snout not especially flat; not sharklike; frontonasal more than half length of 
rostral 7 


One large elongate loreal; preociilars small; fiontonasal nearly as long an rostial, 

layardi 

Two loieals, the posteiior lower than anterior; frontonasal a little more than half 
of rostial length deramyagalai 


Nessia hwrtonii Gray 

Keaaia hurtonn Giay, Ann, and Mag. Nat. Hist., vol. 2, 1839, p. 386 ; Kelaart, Prodromus 
Faunae Zeylamcae, \ol. 2, pt. 1, 1S53, pp, 11-12; Gunther, Reptiles of Bntish India. 1S64, 
p. 97. 

Acontiaa burtonii Boulenger, Catalogue of the Lizards of the British Museum, vol. 8, 1887, 
p. 425; and Faxma British India including Ceylon and Burma, Reptilia and Amphibia, 1890, 
p. 227; Smith, Fauna of British India . . ., Reptilia and Amphibia, vol. 2, Sauria, 1035, 
pp. 857-858. 

Aeontias (Nessia) burtoni Deianiyagala, C^don Joum. Sci., sec. B, vol. 16, (pt. 2), 1931, 
p. 177; and idem, vol. 18, pt. 2, May 22, 1904, pp. 231-232. 

Description. Snout subacuminate, at least twice as long as the 
orbit, strongly projecting beyond the lower jaw; rostral about two 
fifths as long as the snout; fronto-nasal longer than the rostral, dis- 
tinctly nanwer in front than behind; frontal longer than the fronto- 
nasal, mesiall3’^ notched on each side by the first supraocular; in- 
terparietal broader than the frontal; parietals narrow, obliquelj’ 
placed, in contact behind the interparietal bordered on each side b\' 


* Taylor, in Lizards of the Philippines. X922, p. 22. ^aks of Braehymeles achadenhergi as 
the specialized. This is lapaua; specialized^* is intended. 
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an elongated temporal shield; 4 supraoculars, the first two in contact 
with the frontal; 5 superciliaries, the first much the largest; one 
long loreal sometimes divided in the middle; a preocular; lower eyelid 
an opaque disk or partly divided into scales; upper eyelid vestigial; 
4 supralabials, the first very long, the second below the eye; mental 
large with an azygous shield behind it; ear-opening punctiform. 
Body very elongate; scales smooth, 26 to 28 round the forepart of 
the body, 24 round the middle, dorsals largest; preanals not or but 
feebly enlarged; limbs very short, tridactyle, clawed; forelimb origi- 
nating at about the level of the 20th ventral scale, about as long 
as four scales, shorter than the hind limb. 

Light brown above, the scales tipped or edged with dark brown, 
the general appearance being almost uniform brown or reddish- 
brown; paler below. 

From snout to vent 75 mm.; tail bluntly pointed, about three 
quarters the length of the head and body. 

Range. Central, Western and Sabaragamuwa Provinces.” (from 
Smith, loc cit.) 

The species is reported by Kelaart from Ambegammoa and Ka- 
duganava (several smaller specimens). 

Nessia didactyla (Deraniyagala) 

Acontiaa (Nessui) didactylw Deraniyagala, Ceylon Joum. Sci., sec. B, vol. 18, 1984, pp. 
232-288 (type locality, Polgdiavala). 

Nessia didactyla Smith, Fauna of British India including Ceylon and Bunsa, Beptilia and 
Amphibia, vol. 2, Sauria, Feb. 7, 1086, p. 858. 

Description. “Anguiniform, with didactyle, clawed limbs. Snout 
blimtly acuminate, jaws overshot exposing anterior teeth of upper 
jaw. Lower eyelid scaly, ear small, about 7 scales behind eye which 
is midway between nostril and ear. Rostral covers about a third 
of the snout, with the nostril pierced in its anterior region and con- 
nected to the posterior margin of rostral by a groove. Frontonasal 
longer than the rostral, slightly shorter than the frontal which is 
shorter than the interparietal. The last is contiguous with the sec- 
ond and third supraoculars. Parietals comparatively wide, wider 
than the supraoculars and contiguous; behind them a row of 4 en- 
larged nuchals in a single transverse series. 

“Supraoculars 4, the first and second form emarginaidons in the 
frontal. Supralabials 4, the first equals loreal and is 1.5 times 
length of rostral, the second is subocular. Mental moderate, con- 
tiguous with a sin^e triangular chinshield behind which are three 
pairs of elongate shields which are separated from each other mesi- 
ally by a single row of scales. Infralabials three. Body scales di- 
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rected ventrally, 26 round mid body and about a hundred from 
axilla to groin, 7 longitudinal pectoral rows. Anterior limb 23 scales 
behind gape, as long as rostral with two well developed clawed digits 
and seven scales along its edge exclusive of the digits, posterior limb 
longer, with 10-13 rows of scales along its edge exclusive of the 
digits. Preanals feebly enlarged. Caudals subequal. Extremity 
of the cylindrical tail is feebly compressed dorsally. 

“Colours. Brown, the dorsal scales outlined in darker, ventrally 
lighter. 

“Dimensions. Snout to ear 6.5 mm., gape 5 mm., ear to forelimb 
7 mm., snout to cloaca 65 mm., tail 36 mm.” (Type description.) 

Range. Known only from the type locality, Polgehavala, Ceylon, 
elev. 241 ft. 

Nessia monodactyla (Gray) 

Evesia monodactylui Qray, Ann. and Mas. Nat. Hist., voL 2, 1839, p. 886 (tsiie locality 
unknown). 

Nesiia monodactyla. Giinther, Beptiles of British India, 1864, p. 97. 

Acontias monodactylua Boulenser, Catalogue of the Lizards in the British Museum, vol. 8, 
1837, p. 425; Fauna of British India including Ceylon and Burma, Beptilia and Amphibia, 
1890, p. 228. 

Evesia beUii Dumdril and Bibron, £ip6tologie Q&idrale, vol. 6, 1889, p. 782. (Substitute 
name for monodactyla; same type.) 

Tetrapedos emithii Jan, Arch. f. Naturg. Berlin, 1860, p. 69, pL 2, figs. 4-12 (type locality, 
Ceylon). 

Acontiaa (Nessia) monodactylua Deraniyagala, Ceylon Joum. Sci., sec. B, vol. 16, 1981, 
p- 178. 

Ncaaia monodactyla Smith, Fauna British India including Ceylon and Burma, Beptilia and 
Amphibia, voL 2, Sauria, Feb. 7, 1985, pp. 868-859. 

Three specimens are in the EHT-HMS Collection, Nos. 30057, 
30058, 30059. The following are scale counts and measurements: 


80056 80057 80068 

Length of head to nuchals 6.3 6.1 6.8 

Width of head 6.0 5.0 4.7 

Width of body 5.5 5.7 4.8 

Tail 46 29.8 

Length to foreleg 15 14.2 13.2 

Axilla to groin 66 66 48 

Scales around neck 24-26 26 27 

Scales on middle of body 26 24 24 

Scales 1 cm. before anus 24 24 24 

Ventral scales postmental to the anal scales. 118 119 121 

Subcaudals 85 83 

Length of head and body 83 84 62 

Length to ear opening 6.7 7 6.2 


Conformation of the head scales agrees in general with the type 
description. The temporal bordering the parietal is divided save 
on one side in No. 30056 where it is single. In this same specimen 
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the parietals do not inclose the interparietal (an obvious anomaly). 
The pineal eye is strongly evident in No. 30057. A groove or a pit 
is present at the eyespot. 

The anterior part of frontal is shorter in 30057 than in the other 
two specimens. Six preanals are present. There are about nine 
scales in a row on outer surface of limb. The loreal is larger than 
the first labial, and is divided in none. Five supraoculars; five su- 
pralabials ; four infralabials are present. The area posterior to the 
anus is swollen, and covered with small scales. 

As to the condition of the budlike limbs, those of Nos. 30056 
and 30057 are shorter and broader than those in 30058. In the lat- 
ter, the smallest specimen, the legs are somewhat longer, and taper 
more toward the tips. This last specimen is from Peradeniya, 
Ceylon. The other two are from Ceylon, but definite localities are 
lacking. 

Nessia bvpes Smith 

Neaaia (Evesia) smithi Deraniyagala, Ceylon Joum. Sci., sec. B, vol. 18, 1934, p. 232 (type 
locality, Gammaduva, Central Province, Ceylon). 

Neasia btpea nov. nom. for Nessia (Eiesia) smithi preoccupied, Smith, Fauna British India, 
includmg Ceylon and Buima; Reptilia and Amphibia, Vol. 2, Sauna, Feb., 1936, p. 359. 

This species has not been adequately described. It is said to agree 
with monodactyla in the squamation of the head. It differs from 
that species in having a budlike pair of posterior limbs only and in 
having 28 scales around the body both anteriorly and in the middle. 

From snout to vent 80 mm. Known only from the type specimen, 
from Gammaduva, Central Province. 

Nema layardi (Kelaart) 

Fig. 6 

Acontias layardi Kelaart, Prodiomus Faunae Zojlamcae, vol. 2, 1863, pp. 12-13 (type lo- 
cality, “soil of Cmnamon Gardens of Colombo, Ceylon); and Ann. and Mag. Nat. Histoiy, (2), 
18, 1854, p. 26; Boulenger, CataU>gue of the Lizards in the Bntish Museum Natural History, 
2d ed., vol. 8, 1887, p 420, and Fauna Biitish India including Cevlon and Burma; Reptilia and 
Amphibia, 1690, p. 228, fig. p. 227; Gunther, Reptiles of British India, 1864, p. 90. 

Acontias (Nti^hia) layardi Deraniyagala, Ceylon Joum, Sci., sec. B, vol. 16, 1931, p. 179, 

pi. xxxvm. 

Acontiaa (Anguimcephalus) layardi Deranij^agala, Ceylon Joum. Sci., sec. B, vol. 18, 1934, 

p. 281. 

iVetiSia layardi Smith, Fauna of Bntiah India, including Cejlon and Burma . . ., Reptilia 

and Amphibia, vol. 2, Sauria, Feb. 7, 1935, p. 359, fig. 4, p. 356. 

Differs from burtonii in the following particulars: Frontonasal 
broader and shorter than tlie frontal; three supraoculars, the first 
only in contact with the frontal notching its lateral margin; first 
superciliary larger, entering supraorbital region; a pair of nuchals 
often present; no ear-opening; 24-26 scales around the fore part of 
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Fig. 6. .Veasia layardi (Kelaart). Figure from Boulenger, Fauna of British 
India . . 1890, fig. 63, redrawn. Much enlarged. 


the body, 22 or 24 round the middle; no limbs. On each side of the 
vent, in a depression of the body and more or less hidden by scales, 
a minute homy tubercle can be discovered with a good glass; it rep- 
resents what is left of the hind limb. 

A single specimen of Nessia layardi, U.K.M.N.H. No. 24135, was 
collected at Dambulla in the northern part of Central Province by 
Dr. W. C. Osman Hill. 

The specimen, when compared to Boulenger’s figure (Fauna of 
British India . . ., 1890, pp. 356-358, fig. 84) shows no dififer- 
ences of significance. However the interparietal is sli^tly less an- 
gular (more curved) than the figure and the first lower labial is 
shorter. 

There are 120 scale rows (transverse) and 24 (anteriorly) to 22 
(middle and posteriorly) scale rows. The total length of the eye is 
less than half the length of the loreal. The small nuchals are present; 
no ear opening. Three supraoculars are present. 

There is a slight depression on each side of the body near the 
vent, covered with small irregular scales marking the point where 
the limb formerly stood. 

The range of tlie form is Central Pro%dnce and Western Pro\’ince 
although the type locality in the latter province has been questioned 
by Deraniyagala (Zoc. dt). 

32—90 
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Nessia sarasinorum (P. Muller) 

Fig. 7 

jlcowijflw sarasmorum F. Muller, Verb. Nat. Gesd. Basel, vol. 8, 1889, p. 702, pi. X (type 
locality, Inaxnalua, Ceylon); Boulenger, Fauna British India, including Ceylon and Burma; 
Reptilia and Amphibia, London, 1890, p. 228. 

Acontias (Neana) Sarasmorum Deramyagala, Ceylon Joum. Sci., sec. B, vol. 16, part 2, 
1981, p. 178 

Nesaia Mra'^lnorum Smith, Fauna British India, including Ceylon and Burma; Reptilia and 
Amphibia, vol. 2, Sauiia, Feb. 7, 1986, p. 860. 

A specimen of this rare species, EHT-HMS No. 30003, was taken 
from under a log, near a small forest stream 21 mi. west of Trin- 
comalee, Ceylon. Its movements were rather slow as it crawled in 
a burrow in the sandy earth. 

The color was dull lavender to grayish lavender in life. Preserved 
it is lead color, the head, between rostral and nuchals being dark 
lead. The tail is regenerated, with a ventral light spot, and a dim, 
incomplete lighter ring on scales pi’eceding the beginning of the re- 
generated part. The dorsal scales when closely examined show 
darker areas. There is no external trace of the front limbs, but the 
scale irregularities show the point where limbs were present in an- 
cestral forms. The hind limbs are budlike, covered by four rows of 
scales. 

There are twelve scale rows about tail, 1 cm. behind anus; 24 rows 
about neck; 22 about the middle of the body; 127 scales in a row 
from postmental to anal; 124 scales on back from parietals to level 
of hind limbs. 



A B 


Fig. 7. Nema saradi^orum (Miiller). EHT-HMS No. 30003, 21 mi. w Trinco- 
malee, Ceylon. A. Head, dorsal view. B. Head, lateral view. About X 10. 
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The details of the head squamation follow: Snout extending be- 
yond mouth, covered by a thickened shield much broader than long; 
nostril pierced in the anterior lateral part with a suture extending 
back to anterior loreal ; frontonasal much broader than long, broader 
but shorter than the frontal; latter broadly hourglass-shaped; inter- 
parietal small, triangular, narrower and shorter than frontal ; parietals 
widened anteriorly, enclosing the interparietal; each interparietal bor- 
dered by two elongate scales, the medial of which may be regarded as 
nuchals; two large loreal scales of equal height; four supraoculars ; 
a large postocular, one preoeular; four superciliaries, very irregular 
in size; four or three suboculars (the first may be excluded from 
orbit). Scales of eyelids more or less fused together; four suprala- 
bials, the first equal in size to the combined loreals; four infralabials; 
mental thickened, followed by an azygous postmental, wider than 
the mental; three well-defined pairs of chinshields, the two anterior 
separated by a single scale; ear opening present, minute. 

Snout to vent, 86 mm.; tail (regenerated), 37 mm.; diameter of 
head, 5 mm.; diameter of body, 5.5 mm.; snout to ear, 7 mm. 

Smith (loc. cit.) calls attention to errors in Muller’s description. 

Nessia hickanala Deraniyagala 

Nessia huskanala Deraniyagala, Froc. Linnean Soo. of London, 19S0-40, pt. 1, Feb. 9, 1940, 
pp. 87-89, figs. a-d. 

Description. Habit anguiniform, apodal, with a few small scales 
indicating the position of the hind limbs. Snout very shark-like, 
being convex dorsally, but strongly flattened ventrally with a 
prominent labial ridge; jaws overshot, but front teeth not exposed. 
Eye small, its lower lid covered by three transparent scales; ear 
small, about six or seven scales behind eye which is slightly closer 
to nostril than to ear. Rostral covers about three fifths of the 
snout, with the nosixil pierced in its anterior region and connected to 
the posterior mai^n of this shield by a groove. 

Frontonasal only about a third of the length of the rostral, and 
about half the length of the frontal, which is shorter and narrower 
than the interparietal. Parietals as wide as supraoculars and con- 
tiguoxis behind the interparietal; behind them a single transverse 
row of four enlarged occipitals. Supraoculars three, one large post- 
ocular. Preoeular strongly enlarged, cuneiform. Supralabials four, 
the second is below orbit; mental moderate, contiguous with a 
single triangular chinshield, and with four enlarged shields along 
each mandible below the four infralabials, of which the last is con- 
spicuously elongated. Body-scales directed ventrally; dorsals fee- 
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bly enlarged, 20-21 scales round midbody. Preanals conspicuously 
enlarged; caudals subequal. 

Color. Pinkish-brown, darker dorsally, each scale-pocket a dark 
brown which becomes reduced with age. After death the pink is 
replaced by a pale grey. 

Meamrements (of largest specimen). Snout to vent, 92 mm.; 
around body in middle, 17 mm. (Of type: Snout to vent, 68 mm.; 
snout to ear, 7 mm.) The tails of all known specimens were either 
mutilated or regenerated. 

The above description is taken almost wholly from the type de- 
scription. 

Nessia deraniyagalai, sp. nov. 

Fig. 8 

Type. EHT-HMS No. 30059 ^ , collected 16 mi. N Trincomalee 
near shore, on small hillock at an elevation of about ten meters, 
Oct. 24, 1944, E. H. Taylor, collector. 

Diagnosis. A legless Nessia, differing from the legless N. layardi 
in having two, instead of one loreal, the anterior much the higher; 
a frontoparietal much broader than frontal but only five eighths as 
long; part of frontal anterior to lateral notch of much larger area 
than part posterior to notch; frontoparietal wider than frontal; 
second supralabial not higher than the much enlarged first. Scale 



Fio. 8. Nessia derardyagalai sp. nov. EHT-HMS No. 90059. 16 mi. N Tiinco- 
malee, Ceylon. Type. A. Head, dorsal new. B. Head, lateral view. X 10. 
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rows about body: anteriorly, 22, not ejctending to midbody, where 
there are 20; 18, one cm. in front of tail. 

Description of species. Snout covered with a much thickened ros- 
tral plate, more than one and one half times as wide as long; nostril 
pierced laterally, with a long suture from it passing back to the first 
loreal; posterior lateral border of rostral somewhat emarginate; 
frontonasal as wide as rostral, but somewhat shorter; wider than 
frontal, but latter one and one half times as long; frontal narrowed 
medially with short lateral sutures, the anterior part of greater 
width and area than posterior part; frontoparietal wider than fron- 
tal, angular posteriorly, convex anteriorly; parietals narrowed some- 
what anteriorly, in contact posteriorly, bordered behind by a pair 
of nuchals and an elongate temporal: two loreals, anterior higher; 
five supraoculars (the anterior of which may actually represent a 
greatly enlarged superciliary), (?) three or four superciliaries; five 
supralabials, first large, elongate, second borders orbit, separated 
from eye by two minute scale rows on lower eyelid; a preocular; a 
small presubocular and a postsubocular, the latter above third labial; 
four infralabials, the posterior elongated; mental thickened, extend- 
ing back almost as far as the rostral seen from below, and distinctly 
longer than portion of rostral extending beyond the mouth; post- 
mental narrower and shorter, the posterior edge rounded somewhat; 
three pairs of chinshields, the second wndest, the two anterior sep- 
arated by a single median scale. Lower eyelid movable, the eye 
slit two thirds millimeter in length; no ear opening (however in 
the normal ear position there is a slight lateral depression with one 
or two minute scales) ; limbs absent but usual position marked by 
an iivegularity in a single scale on each side; 22 scales on neck; 
22 on anterior part of body; 20 at exact midbody; reduced to 18 a 
centimeter anterior to anus; no hind limbs, the position marked by 
some irregularities in the scales but no tubercle or remnant of the 
limb can be discerned; 121 scale rows on dorsum from nuchal to 
above anus; 125 from postmental to anal shield; 95 ventral scales 
from anus to tip of tail (complete). 

Color. Ground color brownish fawn, each scale with a semilunar 
spot of dark brown on its extreme anterior part and thus covered 
by the preceding scale, the spots not or but rarely contiguous; spots 
forming longitudinal rows as well as diagonal rows. An indefinite 
blackish brown area above eye, continued down across the preocular. 
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Measurem&nis. Total length, 130 mm.; snout to vent, 80 mm.; 
tail, 50 mm.; width of head (greatest), 4.15 mm.; length of head to 
posterior edge of parietals, 5.6 mm.; width of body, 5 mm. 

I 

Remarks. At least two species occur in the flat northern lowlands. 
These are Nessia sarasinorum and the present species. The charac- 
ter of the head scales (especially in regard to the loreals) differs in 
numerous regards from Nessia layardi with which it agrees in ab- 
sence of limbs and ear-opening. 

The species is named for Mr. P. E. P. Deraniyagala, noted Cey- 
lonese herpetologist, and Director of Museums, Ceylon. 
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The Snakes of Ceylon 
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Abstsact: The report is based primarily on the Ceylonese snaJces in tbe 
collection of the United States National Museum, and those in the Edward 
H. Taylor-Hobart M. Smith collection at Lawrence, Kansas. The paper also 
mcludes a few giecimens recently received in exchange from Dr. W. C. Osman- 
Hill and now in the University of Kansas Collection. 

Two new ^ecies, Ahaetvila oUveri, and Lycodon osmcmMUi are described. 
Scale data are included for most of the specimens in the collections. 

The island of Ceylon is situated southeast of the tip of the 
Indian peninsula at a distance of about 40 miles from the mainland. 
The distance between is partially bridged by a small peninsula and 
several islands, commonly called Adam’s Bridge. The peninstila 
pushes off from the mainland not far from the mouth of the Yaigai 
river and is, seemingly, a part of the delta of that river. Separated 
from the peninsula by the narrow Pamban Pass is Rameswaram 
island, several miles long. Prom the Ceylon side six islands stretch 
out towards India separated from each other by narrow straits 
usually less than two miles wide and from Rameswaram Island by 
a gap of approximately 20 miles of very shallow water, so shallow 
in fact that from the air the bottom can be seen for much, if not 
all the distance. 

W. T. Blanford* states that in Eocene and Miocene time the 
western coast of India lay farther westward than it does at present 
but that this western extension has disappeared through sub- 
sidence leaving several island groups. R. D. Oldham* has postu- 
lated that the subsidence was accompanied by the formation of a 


*H B. Medhcott and W. T. Blanford. A Manual of the Gedlogjr of India, 1st ed., 1879; 
2d ed., 1898 (by R. D. Oldham). 
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great fault along the west coast. Depths of 2,000 fathoms are now 
knoTO between the mainland of India and these islands, the Mal- 
dive, Laccadive and Chagos archipelagoes, which were presumably 
a part of the mainland formerly. 

There is evidence f of a more recent (possibly Pleistocene) sub- 
sidence. Excavations for a dock in Bombay have revealed a sub- 
merged forest, some of the stumps being thirty feet below sea level. 

Moreover the reptilian fauna of Ceylon is similar enough to south- 
ern India to warrant a postulation that the separation of Ceylon 
from the continent has taken place in relatively recent times, and 
that the bulk of the fauna reached Ceylon at a time when the con- 
nection was present, and at a much later time than Eocene or 
Miocene. 

That Ceylon has been affected by subsidence in this general area 
would seem quite likely. A very small elevation of the land now 
would again bring Ceylon in contact with India; or even a lowering 
of the sea surface by the piling up of glacial ice on the land might 
affect sea levels to such an extent as to bring about its union with 
the mainland. If subsidence has been a slow process corals might 
keep the isthmus built up to near sea level much as occurs in the 
formation of atolls. I do not know whether Adams bridge shows 
such a condition or not. 

The serpent fauna of Ceylon bears a close relationship to that of 
the neighboring part of India. This is true for practically all 
genera known in Ceylon; but the faima is far from being identical. 
Many species have been reported as occurring in both India and 
Ceylon and are or have been regarded as being identical subspecifi- 
cally. However, some of the more recent work of Wall (1921) , Smith 
(1943) and Deraniyagala (1948) recognizes subspecific differences 
in certain forms previously regarded as identical by Boulenger 
(1890). 

The fact remains that the matter of subspecific and specific dif- 
ferences in the faunas of the two areas is still not clearly defined. 
Colonel Wall, who has written on Ceylon faunae, but whose primary 
field of interest was the Indian serpent fauna, all too often in his 
Ophidia Taprobanica utilized Indian specimens for his descriptions, 
and as a basis for data given on the species. In consequence it is 
often impossible to judge from his work the exact status of a Ceylon 
form, and the extent to which it differs from that of the Indian 
mainland. I venture to suggest that one of the most important 


t B. B. S, Sewdl« Mem. Asia Soc. Bengal, 1935. 
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contributions one might make to the herpetologj' of Ceylon would be 
accumulation of considerable series of specimens from many parts 
of the Island, as well as from the adjoining southern part of India. 
Then, and only then, will it be possible to determine the true re- 
lationships and the taxonomic status of many of the forms here 
treated. I anticipate that a study of such material would reveal 
many other forms differing from Indian species; and furthermore 
one would expect to find certain Indian species represented by two 
or more subspecies in Ceylon. 

There is some evidence of relationship indicated between faunas 
of Madagascar and Ceylon. This has been usually explained either 
by postulating the presence of a continental land mass connecting 
Ceylon, South India and Madagascar most of which is now lost by 
subsidence; or by postulating “floating continents.” The evidence 
based on the serpent fauna is indeed small. However the presence 
of a species of Sibynophis in Ceylon and two in Madagascar (one 
also in the Comoro Islands) , and their presumed absence in Africa 
needs some special explanation. This is made even more evident 
if one considers the close relationship between the Ceylon lizard 
genus, Nessia, and the Madagascar Acontias. Similar relationships 
between Ceylon and Madagascar are evident in certain other verte- 
brate groups. 

A careful examination of the serpent fauna indicates differences 
that suggest early arrivals in the country and late arrivals, al- 
though the actual or approximate geologic time might be impossible 
to determine. This is based primarily on degree or extent of evolu- 
tion. One might regard Typhlopidae and Uropeltidae, each with 
several endemic species, as belonging in a class with the early 
arrivals. Each of these must have imdergone a long evolution on 
the island, despite the fact that certain widespread forms of the 
families occur both in India and Ceylon. Of the very large group 
comprising the Colubridae I would regard the Sibynophinae, with 
the genus Sibynophis, and Aspidura of the Colubrinae, as two of 
the older genera in Ceylon. 

There are five genera presumably endemic in Ceylon: Pseudo- 
typhlops belonging to the Uropeltidae with one species; Cercaspis 
with a single species, having highly modified vertebrae; Haplocerais 
with one species; Balenophis, an opisthogl3?ph with specialized 
nuchal glands; and Aspidura with five species (one of which has 
been reported from the Maidive Archipelago to the west of Ceylon) . 
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The last four mentioned forms are members of ■tiie subfamily 
Colubrinae. 

From the evidence at hand the presumably ancient snakes com- 
prising the Anillidae and Boidae have had their evolution elsewhere 
and only the end products of their evolution persist. These may 
very probably have reached Ceylon at relatively late periods after 
the maximum of their specific plasticity had passed. At least the 
present evidence points to little evolution of these snakes in the 
islands. However Deraniyagala considers Python molurus worthy 
of subspecific recognition and names the Ceylon form, P. m. pimbura, 
chiefly on the character of the body pattern (a figure is included 
here showing both dorsal and lateral markings as well as the dorsal 
squamation of the head) (PI. XIII, fig. 1) . 

Among the other families the Viperidae is represented by three 
forms, two of which are regarded as identical to the Indian forms 
(Vipera nisselU and Echis carinatus). These possibly are of recent 
arrival since E. carinatus is fotmd only in the extreme northern part 
and F. russeUi apparently is in lowland chiefly; this despite the fact 
that in India it has been reported up to elevations of 7,000 ft. On 
the other hand the pit vipers (Trimeresurus and Agkistrodon) seem 
to have undergone considerable evolution in the islands and may 
have preceded the two genera mentioned previously by considerable 
time. One typical Trimeresurus is endemic at high elevation in 
Ceylon, and the genus Agkistrodon has itself undergone change and 
one endemic form is recognized. 

Representing the Elapidae are three genera: Bmgarus with two 
species (one endemic) ; Naja with presumably one subspecific rep- 
resentative; and CaMophis with a form probably subspecifically 
distinct from Indian forms (here not so regarded). 

The table which follows compares the fauna of southern India 
and Ceylon by genera: The endemic genera in southern India are 
six, while endemic genera in Ceylon number five (in one of these, 
a species is represented also in the Maidive Archipelago but not in 
Inifia) . There are 74 species in Ceylon, of which 37 are presumably 
endemic. In southern India 102 species are known. 
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Fiq. 1. Map of Ceylon showing provinces. 




524 


The Univeesity Science BuiiLETiN 


Table of Snake Gkneba fob Fenustsulab India and Ceylon Excltisive of the 
Sea Snakes Hydrophiidae 

Ceylon 

endemic 

Ceylon species Tny^ ia 


Typhlops 10 8 6 

Uropeltis 2 2 14 

Melanophidium *. 3 

Plat3^1ectniru8 . . 2 

Teretrurus .. 2 

Plectrums .. 4 

Rhinophis 7 7 3 

Pseudotyphlops 1 1 

Cylindrophis 1 1 

Pjrthon 1 .. 2 

Eryx 1 .. 2 

Acrochordus 1 .. 1 

Sibynophis 1 . . 1 

Elaphe 1 .. 1 

Ptyas 1 . . 1 

Coluber 1 .. 1 

Liopeltis 1 . . 2 

Oligodon 4 1 9 

Ahaetulla 4 1 5 

Chrysopelea 2 1 2 

LjTodon 3 1 4 

Cercaspis 1 1 

Dryocalamus 2 . . 2 

Natrix 3 1 4 

Balanophis 1 1 

Macropisthodon 1 . . 1 

Atretium 1 1 

Rhabdops . , 1 

Aspidura 5 4 (1 Maidive A.) 

Haplocercus 1 1 

Xylophus .. 2 

Boiga 5 2 3 

Dryophis 2 2 4 

Enhydrus .. 1 

Hurria 1 .. 1 

Gerardia 1 1 

Bungams 2 1 2 

Callophis 1 .. 3 

Naja 1 .. 2 

Vipera 1 . . 2 

Echis 1 .. 1 

Agldstrodon 2 1 2 

'Ifimeresrus 1 1 4 
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Family TYPHLOPIDAE 

A single genus, Typhlops, is represented in Ceylon, no less than 
ten species being present. 

Genus Typhlops Oppel 

Typhlops Oppel, Die Ordnungen, Pamilien iind Gattimgen der Reptilien . . 1811, 

P* Bit 

Genotype, Anyma lumbricaiis. 


The snakes of the genus Typhlops that are known to occur in 
Ceylon have been treated in a special paper.* However, in order 
that the listing here may be complete, I have also included these 
species. 

Kbt to the Smicies op Typhtops m Ceylon 

1. Scales in 18 longitudinal rows about body; nasal variable 2 

Scales m 20 or 22 rows about body; nasal divided 4 

2. Nasal incomplete divided, the suture to 2d labial; no subocular; small terminal 

tail spine; eye distmot; 880-860 transverse scale rows; loogth 285 mm.; 

blackish brown above, paler below T. porrectus 

Nasal completely divided, the suture to 2d labial ; a subocular present ; no ter- 
minal tail spine; eye usually not \isible 8 

8. Upper (posterior) nasals separated behind rostral; 880-860 transverse scale rotvs 
on body, brown above, paler below; length 140 mm.; head partly or almost 

entirely cream T. minis 

Upper (posterior) nasals forming a median suture behind the rostral; 880 trans- 
verse scale TOWS on body; brown abo\e, yellowish \\hite below; leng;th 140 
mm. T, eeylonieus 

4. Scales in 20 longitudinal rows about body 5 

Scales in 22 longitudinal rows about body; eye distinct; nasal suture to 2d 

labial ; (260-280 scale rows, said to agree with jerdoni). Black above, whitish 
below, the colors meeting in a clear line of demarcation; length 180 mm., 

T. leucomelas 

5. Nasal suture goes to the preocular 6 

Nasal suture goes to second labial 9 

6. Transverse rows ol scales on body more than 280 8 

Transverse scale rows on body less than 276. 7 

7. Transverse scale rows, 229-261 on body; subsquamous glands on head forming 

distinct pattern ; eye distinct ; underside of head largely cream ; part of rostral 

visible above shorter; length 130 mm T. lankaensis 

Tiansverse scale rows on body, 245 ; subsquamous glands on head not \dsible ; eye 
rather indistinct; part of lostral visible above much dongate; snout somewhat 
truncate at tip; dull violet to lavender; length 111 mm T. violaceus 

8. Transverse scale rows on body, 290-380. Pattern of subquamous glands distinct ; 

eye normally distinct; blackish brown above, paler below; length 170 mm., 

r. braminus 

9. Body more att^uated ; transverse scale lows on bod>' above 290 10 

Body less attenuated; transverse scale rows 2G1-278; body brownish above, the 

pigment becoming less on sides; venter cream save for a pigmented band on 
throat ; eye distinct ; width into body length, about 81 times ; length 107 mm., 

T. malcolmi 

10. Transverse scale rows, 298-326; width of the body into l^gth about 48 to 56 
times; hght brown above, lighter below. Scales bordering mouth cream; 
snout rounded anteriorly; upper nasal one-third larger than lower; 8d labial 

about half area of fourth; length 112 mm. T. tenehrarum 

Transverse scale rows 296; body width into total length about 60 times; head 
truncate, subsquamous glands not or scarcely discernible; length 90 mm., 

T. veddae 


* Taylor, E. H. Comments on Ceylonese Snakes of the Genus Typhlops with descriptions 
of new species, Umv. Kansas Sci. Bull., vol. 81, pt. 2, 1947, pp. 283, 298, figs. 1-3. 
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Typhlops porrectus Stoliczka 

Typhlopa porrectus, Stoliczka, Journ. Asiat. Soc. Bengal, vol. 40, 1871, p. 426, pi. 26, figs, 
1-4 (type locality, Bengal, India); Mfiliely, Tennes. Fiizetek, vol. 20, 1897, p. 62 (Kala-wewa, 
Ceylon); Smith, Fauna British India, Ceylon and Burma induding the whole Indo-Chinese 
Subregion; Reptilia and Amphibia, vol. 8, 1948, p. 46 (Punduloya, Ceylon); Taylor, Univ. 
Kansas Sci. Bull., vol. 81, pt. 2, 1947, p. 284. 

This species is widespread in India but apparently it is uncom- 
mon in Ceylon. Two records, that of M6hely in 1897, and that of 
Smith in 1943 are the only specimens that have been reported. 

Typhlops mirus Jan 

Typhlops mirus Jan, Iconographie Q&i&ale des Ofidiens, Uvr. 1, 1860, p. 9, pis. 6 and 6, 
fig. 7 (type locality, Ceylon); Qiinther, Reptiles of British India, 1864, p. 176, pi. 16, fig. H; 
Theobald, Descriptive Catalogue of the Reptiles of Biitish India, 1876, p. 126; Boulanger, 
The Fauna of British India including Ceylon and Burma ; Reptilia and Batraohia, 1890, p. 240 ; 
and Catalogue of the Snakes in the British Museum (Natural History), vol. 1, 1898, p. 62, 
Wall, Ophidia Taprobanica or the Snakes of Ceylon, 1921, pp. 7-9, fig. 1; Journ. Bombay 
Nat. Host. Soc., 29, 1928, p. 848; Smith, The Fauna of British India including Ceylon and 
Burma; Reptilia and Amphibia, vol. 3, Serpentes, Dec., 1948, p. 55 (Ceylon. Known definitely 
from Feradeniya) ; Taylor, Univ. Kansas Sci. Bull., vol. 81, pt. 2, 1947, pp. 284-285. 

Two specimens, EHT-HMS No. 30094, from Peradeniya, Ceylon, 
and U. S. N. M. No, 56287 “Ceylon” are in the collection. The 
transverse scale rows of these specimens are 317 and 298, respec- 
tively. 

Typhlops celyonicus Smith 

Typhlops mirus Wall (part), Ophidia Taprobanica or the Snakes of Ceylon, Clolombo, 1928, 
p. 7. (In one place, in a table, the nasals are reported as meeting behind rostral. At the 
bottom of the page be states ''sometimes in contact bdiind the rostral.") 

Typhlops ceyLonicus Smith, Fauna of British India, Ceylon and Burma, including the whole 
of the Indo-Chmese Subregion ; Reptilia and Amphibia, vol. 8, Serpentes, Deo., 1948, pp. 55-56 
(type locality, Peradeniya, Ceylon); Taylor, Umv. l^nsas Sci. Bull,, vol. 81, pt, 2, 1947, 
pp. 284-286. 

The iype of this species is unique. 

Typhlops bramirm (Daudin) 

Eryx hraminus Daudin, Histoire naturdle g6n5rale et partioulidre des Reptiles, vol. 7, s^ear 
11 (= 1803), pp. 279-280. Based on Russell's Rondou-Taloulou-pam in An account of Indian 
Serpents collected on the Coast of Coromandd, voL 1, p. 48, pL 48 (type locality, Visa- 
gapatam, India). 

Typhlops hraminus Boulenger, Catalogue of the Snakes in the Briti^ Museum (Natural 
BQstory), vol. 1, 1898, p. 16; Wall, Ophidia Taprobanica or the Snakes of Ceylon; Colombo, 
1921, pp. 7, 9-18 (figures apparently represent another species) ; Smith, The Fauna of British 
India, Ceylon and Burma, mduding the whole of the Indo-Chinese Subregion; Reptilia and 
Amphibia, vol. 8, Serpentes, Dec., 1948, pp. 46-48, fig. 14, head; Taylor, Univ. Kansas ScL 
Bulk, vdL 81, pt. 2, 1947, pp. 290-291. 

Two specimens are in the U. S. N. M. collection, Nos. 120836, 
120337 from Glodagh Estate, Battota, Matale District, and a single 
specimen is in the EHT-HMS collection from Peradliniya, Central 
Province. The ventral scales from mental to vent are, respectively, 
297, 826, and 317. 
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Typhlops mcdcolmi Taylor 

Tvphlopa malcolmi Taylor, Uziiv. Kansas Sci. Bull., vol. 81, pt. 2, 1947, pp. 201-292 (type 
locality, 12 mi N Trincomalee, Ceylon). 

The species is known from the type and a single topotypic para- 
type specimen, both in the EHT-HMS collection. 

A small bicolored snake having 20 longitudinal scale rows ; 261- 
273 transverse scale rows around body ; fourth labial twice as large 
as third, notched behind; a single postocular present; brown above 
and cream below with a brownish pigmented band crossing throat. 
Glands on head form a distinct, lighter pattern. 

Typhlops violaceus Taylor 

Typhlops violaceus Taylor, Univ. Kansas Sd. Bull., vol. 81, pt. 2, 1947, pp. 289-290 (tjiie 
locality, 12 mi N Tnncomalee, Ceylon). 

This species is known from the type specimen (EHT-HMS collec- 
tion) onlj’-, and may be diagnosed as follows; A small Typhlops 
with eyes dim, but discernible; the nasal completely divided, the 
nostril lateral but not visible above, the suture dividing nasal touch- 
ing the preocular far from the labial; 20 longitudinal scale rows; 
none or only a very small terminal spine ; 245 transverse scale rows 
on body; body width in total length about 31 times. Color, dull 
violet to lavender, almost the same above and below. 

Typhlops veddae Taylor 

Typhlops veddM TUylor, Univ. Kansas Sd. Bull., vol. SI, pt. 2, 1947, pp. 294-296, figs. 3, 
A-B (type locality, 12 mi. N. Trincomalee, Ceylon). 

The unique type specimen is in the EHT-HMS collection. The 
diagnostic characters are as follows: A very slender Typhlops hav- 
ing 20 scale rows, no subocular, the nasal suture to the second labial, 
the rostral short failing to reach back to eye level by a considerable 
distance; head somewhat narrowed, and truncate anteriorly; the 
transverse scale rows about body 295; 14 caudal rows; body width 
in length about 60 times. 

The species, judging by its very slender habitus, and the large 
number of transverse scale rows is related to Typhlops braminus, 
and to Typhlops tenehrarum, described recently. It differs from the 
former in color, characteristic pattern of glands, and in having the 
nasal suture touch the labial rather than the preocular. The shape 
of the head and particularly the shape of the snout, is quite differ- 
ent; the eye is dim, and the diameter of the body is contained in its 
length 60 instead of “30-45” times, and the tail is proportionally 
longer. 
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The type was taken from decaying wood debris, in second growth 
forest. 

Typhlops leuconielas Boulenger 

Typhlopa leucomelas Boulenger, The Fauna of British India including Ceylon and Burma; 
Reptilia and Batrachia; London, 1890, pp. 287-288 (type locality. Haycock Mountain, 40 noi. 
from Galle, Ceylon, 2,000 ft. elevation) ; and Catalogue of the Snakes in the British Museum 
(Natural History), vol. 1, 1898, pp. 18-19, pi. 1, fig. 4; Wall, Ophidia Taprobanica or the 
Snakes of Ceylon, 1921, pp. 18-15, fig. 4; and Spolia Zeylanica, vol. 12, 1922, p. 258; and 
Joum. Bombay Nat. Hist. Soc., 29, 1928, p. 860; Smith, The Fauna of British India, Ceylon 
and Burma including the whole of the Indo-Chinese Subregion; R^tilia and Amphibia, vol. 8, 
Serpentes, Dec., 1943, p. 60 ; Taylor, XJniv. Kansas Sci. Bull., vol. 81, pt. 2, 1947, pp. 286-287. 

No specimens of this species are in the collection. 

Typhlops lankaenm Taylor 

Typhlopa Umkaemia Taylor, Univ. Kansas Sd. Bull., vol. 31, pt. 2, 1947, pp. 287-289, figs. 
1, A and B (type locality, 12 xni. N Trincomalee, Ceylon). 

This form occurs commonly in the Trincomalee area. The type 
and 24 paratypes are in the EHT-HMS collection. The diagnostic 
characters follow: 

Head oval, seen from above; suture, dividing nasal completely, 
reaches to preocular; 20 scale rows about body; rostral somewhat 
less than one third greatest width of head; transverse scale rows 
about body, 229-261; generally brown to gray-brown above with 
very dim longitudinal dorsal lines, the median most distinct; under 
side of head very largely cream color. 

Typhlops tenebramm Taylor 

Typhlops tenebrarum Taylor, Univ. Kansns Sci. Bull., vol. 31, pt. 2, 1947, pp. 292-294, 
figs. 2, A-C (tj’pe locality, 12 mi. N. Irincomalee, Ceylon). 

The type and three paratypes are in the EHT-HMS collection. 
The diagnostic characteristics of the species are as follows: A very 
slender Typhlops with the nasal suture completely dividing the 
nasal and reaching the second labial ; width contained in length from 
about 43 to 56 times; number of transverse scale rows about body 
from about 298 to 326 rows; 12 to 14 on tail; 20 longitudinal scale 
rows about body; light brown above, lighter below and on sides; 
scales bordering the mouth cream color. 

Family UROPELTIDAE 

Of this family the genera Uropeltis, Bhinophis, and Psmdotyph- 
lops occur in Ceylon. Uropeltis is represented by two endemic 
species (a third form bears the name ceylonicus but apparently it 
is an Indian snake) . Bhinophis by eight species and Pseudotypfilops 
by one. Thus eleven of the 45 species known are Ceylonese. One 
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genus, Pseudotyphlops, and eight of the eleven known Bhinophis are 
endemic in Ceylon. However, of the species of Vropeltin, 20 of the 
22 known species are Indian in distribution. 

Key ro the Ceylonese Genera of Uropeltidae 

1. Tail usually obliquely truncate, the truncate poition covwed with thickened dif- 
ferentiated scales; terminal caudal scut® endina in u tiansversc ridfie, or two 


points side by aide 

Tail not obliquely truncate 2 

2. Tail end.ng in a convex or flattened, roundetl, i‘iigo>e shield Uhlnophli^ 

End of tail with a large, subciicular, flat, spmose *»hield above Pm udotyphlopr^ 


Genus Rhinophis Hemprirht 

Rhiiiophis Hempricht, Qrundrlss der Naturgesohichte, 1820, p. 110. 

Genotype, Tylopa oxyrhynchut> ; Wagler, NatUrliches System der Aiiiphibien, 1880, ]>. 10.>. 

The genus is represented by eight species in Ceylon. Three others 
occur in India. 

Key to the Species of Rhinophis in Ceylon 

1. Ro^tlal lacking a t'dge 2 

Rostral more or lees dietin^tly ridged 3 

2. Ventrals 148-168; dark brown, each s»cale below with a yellow spot or margin; 

yellow vertical spots on each side on anterior part of body n^ually connected 

by a lateral titiipe; length 370 luni Mytlii 

Ventrals 178-101 ; brown .ibo\e, iinifoun or each .*»cale with a white area or mar- 
gin, more extensive lielow; light spots may be present, nr barb on sides; a 
ring around base of tail ; length Soo nini drummondhayt 

3. Rostral eipial or less than half the length of the lieodshieldh; lostrul obtusely 

lidged 4 

Ro.stiul more than half the length of the headbhleld^ ; stiongly ridged ."> 

4. Ventrals 180-204; blackish brown, the scales w’lth lighter margins; a s-eries of 

cream spots along side^ homolepi^ 

Ventrals 153-182; brown above and b€‘low' with the scales bomewhat lighter mar- 
gined; no latex al cream spota phihppinua 

5. Uiiifonn brown above and below; ventrals 211-227; rostral reddish.... oxyrhyuclma 

Not unifonn blown abo\e and l>eIow 6 

0. A black vertebral line between two light lines 7 

No black vertebml line between tw'o light lines 8 

7. Ventrals 230-246; diameter in length 46 times puncfatua 

Ventrals 281; diameter m length 70 times porrectm 

8. .A broad orange stripe dorsally, bearing black blotclle^; \entrulh 288. .. (InraimaculatHi, 

Rhinophis blytki (Kelaart) 

Jihinophia blythi Kelaart, Prodromu?- Fauna Zeylanica, vol. 2, 1834, p. 14 (type locality. 
Mountains of Ceylon) ; Smith, Fauna of British India . . ., Reptilia ami Amphibia, vol. S, 

1043, pp, 88-89. 

No specimens in the collection. 

Rhinophis drummondhayi Wall 

Rhinophis drummondhayi Wall, Ophidia Tapiobanicu or the Snakes of Cej'lon, 1921, pp. 
48-44 (tj-pe locality, Uva Patnas, Ceylon). 

No specimens in the collection. 


33—90 
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Rhinophis porrectm Wall 

Rkinophii> poriettus Wall, Ophidia Tainobunica or Ihe Snakes of Ceylon, 1921, pp. 35-80 
(type locality, ‘'on load between Piitfalani and Clulaw"), 

No specimens in the collection. 

Smith has placed this form in the synonymy of Rhinophis punc- 
tatiis. I cannot agree since the characters are too striking to war- 
rant such an association. The ventral count is 281, 35 above the 
highest known count for piinctatus, and the body is slenderer, the 
diameter in total length about 76 times while Smith’s specimen of 
R. punctafus has the diameter in total length, 47.5 times. 

The length is 355 mm. The head is black browm, w^hile the tip of 
snout is dull orange. A narrow blackish brown vertebral line passes 
from the nape to near the end of the body occupying the medial 
part of the vertebral scale row. This is bordered by whitish stripes. 
The caudal shield is dull orange with a subterminal dark mark. The 
species is known from Northwest Province. 

Rhinophis pimctahis Muller 

nhinophiR pimctatu^ Mullet, Tiedmuann and Tievuanus Zeitsehnft fiir Phybiol., \ol. 8, 
p. 1832, pp 248-240, pi. XXI. fig>. 1-8 (cianiuin), pi. 22, figs 1, a-c (head), d-t (tail) (t>pe 
locality, Cejlon); Peters, De Seipentum faniilia Uiopcltaceoiuin, ISOl, pp. 12-18, pi. 2, fig. 3; 
Smith, Fauna of Biitibh India . . Reptilm and Amphibia, \ol. 8, 1043, p, 02 (in pait). 

No specimen is in the collection. The characters given in the key 
will suffice to separate the form from others known in Ceylon. The 
species is reported from Central Province: Kandy and Peradeniya. 

Rhinophis philippinus (Cuvier) 

Tuphlnps phtbppinus R^gne Animal, 2d ed., vt)l. 2 1829, p. T4. 

RhmophU phihpptnut, Miiller, Tiedwnann’a uiid Tieviianus’ Zeitschrift fUr Physiol., vol. 4, 
1S32, p, 240; Duin^nl, Bibjoii and Diim^iil, Bip^tologu* G#n(*iale, vol, 7, 1854, p. 164, 
Atlas, pi. r>0, fig. 1; Pcteia, De Seipentinn laniilia Viopeltacooiuin. Berlin, 1861, pp. 15-10; 
Gunther, Reptiles of British India, 1804, p, 184; Smith, Fauna of British India . . ., 
Reptilia and Batrachia vol. 3, 1948, p. 01. 

Rhuiophis plamreps Peters. De Seipentum faimlia Uiopeltacooiuni, Berlin, 1861, p. 17, pi. 1, 
fig. 9. 

A specimen in the EHT-HMS collection (No. 30387) from Pera- 
deniya and U. S. Nat. Mus. No. 56402, “Ceylon," are referred to 
this species. The first is uniform brownish, the scales showing some- 
what lighter edges, the ventral scale rows having the light edges a 
little wider than the dorsals. The under side of the snout, the lower 
labials and most of the two anal plates are cream. The top of the 
head is convex, not flattened, and the rostral length above is some- 
what more than one third of the shielded part of head, but much 
less than one half. There are four supralabials and three infra- 
labials. An azygous preanal, triangular in shape is present. The 
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anal is large and divided, followed by a divided postanal only a 
little smaller than anal. This is followed by five subcaudals all of 
which are undivided except the fifth. The shield on the tail is as 
long as the shielded part, of the head. The ventrals are 155 in this 
male specimen; subcaudals as described, five. 

No. 56402 is blackish brown with light edges on the scales. The 
under side of the labials and rostral, and a part of the divided anal 
scale are cream. The ventrals are 174 $ ; subcaudals : one divided 
postanal followed by a divided subcaudal and one single scale to- 
talling three. 

Two specimens, tJ.K.M.N.H. Nos. 21433 “Ceylon,” and 21434 
Polgahaivela, Ceylon, have the following characters respectively: 
total length, 183 mm., 176 mm.; tail, 5, 7; ventrals, 177, 179; sub- 
caudals, 3, 6; scale formulae, 19, 17, 17, 17; 19, 17, 17, 17 ; diameter 
of body, 8.8 mm., 6.8 mm. 

The rostral length is slightly le.''S than its distance from the rostral 
to back of frontal in both. In the longer the rostral separates the 
prefrontals for less than one half the suture, in the shorter the sep- 
aration is more than half the length of the suture. 

Rhinophis oxyrhynchiis (Schneidert 
PI. xir, fiR. 2 

Typhlop'i uii/rhynthus Sdmeiclei , llistoua Ampluhiunim, \ol. 2, p. 341 (t\pe Iocalit\, 
Ceylon). 

Rhinopfvs oii^rhynchuii Hempiicht, GiunciiibS der Natuige'.ehichte, 1820, p. Dunieiil, 

Bibion and Dum^nl, Erpetologie G^nerale, vol. 7, 1854, pp. 15(>-lo7 (^oxi/rfnrnrfiut^), 

Dapatneya lankadivana Ktlaait, Prodromua Faunae Zeylanicae, v()l. 2, 1S54, pp. 18-17 
(tj'pe locality, “Common at Tnnconialee and in the Kandyan Pia\ince”). 

ummacidata Giay, Proc. Zool. Hoc. London, ISriS, p. 2d4, fig. (t>pe locality, 

Cej’lon). 

I collected a specimen, EHT-HMS No. 31256, about 6 miles north 
of lYincomalee that is typical in its general characters. The ven- 
trals are 216; the subcaudals 8; the scale rows on neck, 19; on the 
body 17. A pair of elongate postanal scales are followed by seven 
subcaudals. The median dorsals are much widened on tail. The 
rostral is distinctly longer than its distance to the back of the 
parietals. Tlie length is 329 mm., the tail, 8 mm. The diameter 
of the body is 8 mm. 

The species is known from Northern and Eastern provinces (in the 
north). I collected a specimen crawling in the road at midday 14 
miles north of Trincomalee. It escaped from a faulty collecting bag 
into a raft while crossing a lagoon and could not be recovered. 
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Rhinophis homolepis Hemprioht 

PI xir fig 1 

Rhmoplm homolepis Htmpiitht GrundiiNs der XaturK<»sfhiclite, 1S20, p 110 (t\pe lupalit\, 
Ce\lon fide Peteis) Peters, Dp heipoiituin Familia Uiopeltactoiiim, Ibhl, pp 14-1 j, pi 2 hp 
2 Smith, Fauna of Biitish In lia . , Reptilia and \mphibia, ^ol 3, ^eIpentes, pp 

90-91 

Dapntuaya tiiielyam Kelaait, Piodioniu^ fauna Zp\lanicap, \ol 2 pt 1, I'' '>4 p 17 (t\pe 
k»calit\ Kandjan HilK) 

Mityha oi Mytilia Genatdi Gia\, Pioc London Zool N»c , \ol 2b, ls>S, pp '>s 2b3, pi 
IS (t\pe locdit\, Ce\lon) 

A specimen in the collection lU S Nat Mus. No. 56430) from 
‘‘Ceylon” has the following scale characters: Ventrals 197, some- 
what enlarged; 3 subcaudals; anal divided; scale fonnnla, 19-17. 

The head is diminutive, the shielded part being shorter than the 
terminal caudal plate. There are 23 lateral w’hite spot^, the laige^t 
of w'hich are on the neck The postanal shield is w'hite. The species 
is known from Central Province, Uva Province, and Sabaragamuwa 
Province. 

Rhmophis dorbimaculatu,s Dcraniyagala 

Rhinophi’i dojsimatulatus Deiani\ igala, Joum Bomba\ Nat Hi<t Soc , Dpc , 1041, pp 
^00-802, pi ard te\t fig 1 (t\ pe localit> , Maiichchukato. Noithuest PioMnrc*, CeNlon) ^inith, 
Fiuna of British India Reptilia and \niphihia, \ol 3, heipentes, 1943, p 520 

Thii' recently described species: is known from the two type speei- 
mens, which were found in the arid part of Ceylon m the north. It 
is: characterized by a broad dorsal orange stripe with small dorsal 
•^pots. The total length of the largest specimen is 350 mm. The 
ventrals are 238 and the scales ai’e in 17 rows. 

Genes Uropeltis Cuvier 

Uropeltis Cinier, R^gne \ninul, 2d ed , 1S20, ^ol 2, p 76 (part) 

Genot\ po, f < ijlaiiu us 

Two forms of the genus occur m Ceylon. 

Key to the ISpEaEs or Uropeitis in Clylon 

1 Ventiils 141-166, bell\ blntk, diik bim^n ibove \\ith an iiitgulai lateial btiipe, 

mdamgaster 

Ventnls 197-210, blui'»h gia\, vsitL 7 intdian doi-sal urns beiring -velUm longi- 
tudinal lines made of \tllo\^ dots, a lateial seiiea of \elloTv bai" . philUpsi 

Uropelhs melanogaster (Gray) 

Mytiha (Cicaha) mdaiogadti Gii\, Piut Zool Sol London, is'iS, p 2<»4, hg 5 U'l»e 
locahtj, Cejlon) 

Vropelttb melatiogastci Smith, Fauna India . , Reptilia and \niplnhia, \ol. 3, 

1943, pp 86-87. 

Four specimens of this species are at hand: U. S. Nat. INIus. No« 
7134, 56397, 56398, 56400. All are from “Ceylon.” The species is 
known from Central Province. 
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Scale Cox^nts of Uropelik melanogmtvr 


Number 

SeK 

Scale rows 

Vcntials 

Subcuudals 

Total length 
mm. 

Tail 

mm. 

7134 

9 

19-17 

167 

6 

220 

7 

56397 

$ 

19-17 

160 

10 — 4 wide 

144 

6.8 

56398 

2 

19-17 

168 

7 

200 

6.6 

56400 

6 

19-17 

160 

9 — 6 wide 

145 

7 


(VentraJfi counted fiom mental.) 

The specimens are somewhat variable in color. No. 56398 is 
blackish brown, the venter even darker but bordered by an extremely 
ragged cream line, sometimes discontinuous, varying in width and 
distinctness. No. 7134 is brown, the light stripes less ragged. 

The two males are light brown and the ventral surfaces are largely 
yellowish cream with occasional brownish scales. The ventrals 
range from 141 to 168 (counting from the mental). 

Vro'peltis phillipsi (Nicholls) 

Sili/bura phiUipbi Nichollh, Cojlon Jouin. Sei., B, vol. 12, 1929, p. 158; and idejiij D, II, 
1929, p. 97 (type locality, Menakanda Group, E Mat ale Hills, Ceylon). 

UropeWa philliphi Smith, Fauna British India . . Reptilia and Amphibia, vol. 3, 

1948, p. SI. 

This form is known only from the type locality and Mouskandy 
Hills, Gammadura, according to Smith. 

Genus Pseudotyphlops Schlegel 

Pieudo-typhlopn (in part) Schlegel, Abbildimgen neuer oder unvoILtandig bekannter .\mphi- 
bien, 1838, p. 40 (type philippinutf [fide M. Smith, he. cit.]). 

A single species known. It is endemic in Ceylon. 

Pseiidotyphlops philippinus (Cuvier) 

Vropelti« philippinua Cuvier, Regne Animal, 2tl ed., vol. 2, 1S29. p. 74 (type locality, 
‘•Phillirpines" ear errare); MUller, Tmleumiui and Tievimmih, Zeitbch, fur Physiol., vol. 4, pi. 
22, figs. 2-3 Gervaia Guerin Mag, ZooL, lh37. Cl. 3, pi. 13; Dunieril, Bibron an<l Duiu^ril, 
Eip^tologie G^ufirule, vol. 7, 1854, pp, 101-l(i3, Atlas, pi. .ly, fig. 2 (see considerable synonymy ) : 
Peters, De Serpentuin Faiiiiliu Uropeltafeonini, Bwolini, 1891, p. 29. 

Pseudotyphlops phihppinut> Schlegel, Abbildiingen neuer oder unvollstiindig bekannter Aiu- 
phibien, 183S, p. 44 ; Smith, Fauna British Ind.a . . Reptilia ami Amphibia, vol. S, 1943. 

pp. 08-94, fig. 27. 

UmpcltiH Qramliii Kelaait, Pi*odromub Faunae Zeylunieae, vol. 2, 1834, p. 15 (type locality. 
Kerinday, nwir Matura, South Province, Cejion). 

Uropdtia aaffragamua Kelaart, Prodromus Faunae Zeylunieae, vol. 2, 1854, p. 13 (type lo- 
cality, Ratnapoora near Adams Petik, Ceylon). 

U f Opel its pardialis Kelaart, Prodromus Faunae Zeylanicae, vol. 2, 1854, p. 19 (type locality, 
Matura, Ceylon). 

The collection contains no specimens belonging to this species. It 
is a large species of the family, reaching a length of 285 mm. and a 
diameter of 22 mm., the latter measurement being much larger than 
that of any other member of the family. The species is dark brown 
to blackish above, the young having yellow spots. Yellow beneath, 
the young with dark brown spots on venter. 

A lowland form for the most part. 
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Family ANILIIDAE 
Genus Cylindhophis Wagler 

Cyhndrophxs Wagler, loon. Aniphib., 1828, p. 5. 

Genotype, resplendemt. 

One species occurs in Ceylon, 

Cylindrophis macidatus (Linnaeus} 

An(jutt> marulata LinnoeuN, Museum Regis Adolphi Friderici, p. 21, pi. 21, fig. 3 (tj-pe 
locality, “America"); and Systema Naturae, vol. 1, 10th ed., 1758, p. 22S. 

Cylindrophii mnculatu& Wall, Ophidia Taprobanicu or the Snakes of Cej'lon, 1921, pp. 18- 
21 , figh. 6 - 6 . 

The species is said to be common in Ceylon in the plains and in 
the hills at low elevations. There are no specimens in the collection. 

Family BOIDAE 
Subfamily Pythoninae 

Two genera, each represented by a single species, occur in Ceylon. 
Key to the Genera of the Boidae in Ceylon 


Teeth on the preinaxilla; anteiior labials and rostral pitted Python 

No premaxillaiy teeth; rostral and labials not pitted Eryx 


Genus Python Daudin 

Python Daudin, Mag. Encycl., Mar. 18()8 (an 8), p. 434. 

Genotype, Python violurus. 

Python molvrm Pimbiira (Deraniyagala) 

PI. xin, fig. 1 

Python molurm pimbura Deraniyagala, Spolia Zeylanica, vol. 24, pt. 2, 1943, p, IPS 
(Colombo, Ceylon). 

EHT-HMS Nos. 31258 yg,; 31259 yg.; 31260 (head only). 

The presence of Python molurus has long been known in Ceylon. 
It is one of the more common snakes of the countr}\ Two specimens 
were found fifteen miles north of Trincomalee on a tiny islet about 
one and one half miles offshore. One was dead beside a small rock 
pool of fresh water having been recently killed, presumably by 
fishermen. The second specimen was found submerged in another 
fresh water pool containing much algae. The tip of the snout ex- 
tended above the surface amid the algae, near the edge. Since the 
dead specimen had recently fed on a wood pigeon, it was suspected 
that the snakes caught their prey as the birds drank in the fresh 
water pools. This was the only species of land snake obtained on 
the island. Numerous land birds were accustomed to fly over to 
the island daily and the snake population w’as assured of a regular 
food supply about the fresh water pools in the rocks. 

Scale counts of Nos. 31258 and 31259 respectively: Ventrals 248, 
233; anal 1-1; caudals 61, 63; scale formula 55-64-41, 55-59-38. 




Plate XIII Fig. 1. Python molurm pimhuYaJyev^miyiig 2 L\Q.. EHT-HMS 
No 31258, yg ; 12 miles north Trincomalee, Eastern Province, Ceylon; total 
length, 612 mm. Fig. 2. M aero pisthodon plumbic olor {Contor) , EHT-HMS 
No. 30681 9 ; 50 mi. S Anuiadapura, Ceylon; total length, 627 mm. (The 
characteristic head and nock markings were visible before the loss of the outer 
epidermis). 
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Genus Ebyx Daudin 

En/J. Daudul, Mag Ent\cl , \ol. 5, lb03, p 437 

GeiioUpp, turdiu^ 

Eryx conicus I Schneider ) 

Boa tomca Schneider, Tlistorn Amphibiorum naturahs et liteiaii.i Jena 179*^-1801, \ol 2, 
p 268 Denk«chr Akad. Mimchen, 7, 1821, p 119, pi 4, fig 2 (based on Russell & Indian 
Seipent®, vol 1, p. 4, pi t [Madias]) 

Eryx comcuB Deiannagala, Co\lon Juum Sci , B, \ol 19, 1986 j) S35 fig • Miiith, The 
Fauna of British Indian, Ceylon and Bmma including the whole of the Indo-Chine''e sub- 
legion, Reptilia and Ainphib a, \ol 3, 8*Gipentos. 1043, p 112-113, fig 35 

No specimens of the sand boa are in the collections. It i' re- 
garded as a rare snake in Ce3don. 

Family COLUBRIDAE 

Four subfamilies of the family Colubridae are represented in Cey- 
lon. These are: 

Acrochordinae, genus Acrochordim. 

Homalopsinae, genus Hvrria. 

Sib\’nophiinae, genus Sibynophis. 

Colubrinae, genera Elaphe, Ptyait, Coluber, Liopeltis, Oligodon, 
Ahaetidla, Crysopelea, Lycodon, Cercanpis, Dryocalamus, Aspidura, 
Haplocercus, Dryophis, Boiga, Natrix, BalanopMs, Maerophthodon, 
and Atretium. 

Key to the Subp\miues of Ceylonese Colubridae 

1. Dcntaiy fiee behind, attached to articulaie antenorlj ; ma\illar\ teeth 80 to 50. 

Head wuth large symmetrical shields* no groo\ed teeth Sibynophnnae 

Dentar\ not free behind; ma\illarj' teeth usually less than 35 2 

2 Head cosered with small gianular scaleb; no widened yentral scales, body co\ered 
with loo^e ^km, eyes inoie doisal than lateral, postenoi ina\illan teeth not 

giooyed . AdoihouUme 

Head coyered with onlaigcd legular (shields, teeth giooyed or not 8 

3. Xostiil (lescentic, on dorsal surface of the snout; rostial without the noimal deep 
e\cayations foi tongue protrusion; eye small, diiected upyyard; last two or 

thiee ina\illaiv teeth giooyed; salt or fiesh water snakes Homalopsinae 

Xostiil not cipscentic, not on dorsal suifaceof snout; lostial with evcuyations for 
tongue o\tiUbion; eyes lafeial, directed outyvard, inaxillaiy teeth with oi yvith- 
oiit giooye*' Colubnnae 


Subfamily Acrochordinae 

Aiiothoidmae Boulcugei, Catalogue of the Snakes in the British Mut>eum, yol. 1, 1S98, p 
172 (pait); Smith, The Fauna of Biitish India . . Reptilia and Amphibia, yol. 3, Sei- 
pentes, 1043, p. 181. 

M. Smith, loc. cit., has united the two genera Acrochordm and 
Chersydrus into the single genus Acrochordm, stating that he did 
not regard the presence of the ventral abdominal fold a character 
of sufiScient importance to warrant the retention of Chersydrus. 
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Genus Acrochordus Hornstedt 

Acrnchordub Hornbtedt, AMi Acad, htockholin, 17S7, vol. 8, p. 807. 

<’ieriot.vpe» Atioohordus javaiu(.u^. 

Acrochordus granulatus (Schneider) 

Hydrtts granulatus Schneider, Hiatoria Amphibioiuni natuialis et liteiaria, \ol. 1, 1799, p. 
248 (type locality, India). 

Aaochordus gramilatus Shaw, Geneial Zoolojici', \ol. 3, 1802, p. 576, pi. 130; Smith, The 
Fauna of Biitish India . . ., Reptilia and Amphibia, vol. 8, Seipentes, 1943, pp. 184-133 

No specimens in the collection. 

Subfamily Sibynophinae 

Two genera are known. 

Genus Sibynophis Fitzinger 

Sibynophib Fitzinger, Systeina Reptilium, 1843, p. 20. 

Genotype, Herpetodryab geminatua Sehlegel. 

Taylor and Smith* have separated the Mexican and Central Amer- 
ican species of this subfamily into a separate genus, Scaphiodonto- 
phis. 

The range of the genus Sibynophis includes Madagascar, Comoro 
Islands, Ceylon and south Asia from India to China. There are 
ten valid species known. 

Sibynophis subpimctatus (Dumeril, Bibron and Dumeril) 

PI. SIX, fig. 1 

Oligodon subpunctatuw Duni^iil, Bibron and Dumeril, Eip4tologie G^n4iale, \ul. 7, 1854, 
p. 58 (type locality, ‘*MaIabai”). 

Polyodontophis subpunctatum Boulenger, Fauna British India including Cejlon and Burma, 
Reptilia and Batrachia, 1890, p. 803 (Ceylon); Catalogue of the Snakes in the Biitish Museum, 
vol. 1, 1808, pp. ISO-187; Abercromby, Spolia Zejianica, vol, 8, pt. 82, Jan., 1918, pp. 304- 
305 (Colombo, Matale, Kalutara); Wall, Ophidia Tapiobaiiica oi the Snakes of Ce\lon, 1921, 
pp. 84-80, fig. 20 (Colombo; Neboda near Kalutara; Puttalain; Qalatuia Estate Colombo; 
Ratuapura District, 1,000 ft.). 

Enicognathua humberti Jan, Arch. Zot»l. .Auat. Fis., vol. 2, fasc. 2, Mar. 81, 1868, p. 05; 
Elenco systematico degli Ofidi, 1803, p. 50 (‘‘Tiincomalie, Cevlan”) ; L’Icoiiogiaplue Gen^iale 
des Ophidien.«t, livr. 10, 1860, pi. 4, fig. 1 (“Ttmcomalie, Ceylan”). 

EHT-HMS Nos. 31251-31253, 12 miles north of Trincomalee; 
r. S. Nat. Mus. No. 56231. 

This small species has long been known from Ceylon. It is prob- 
ably not a rare snake but its dimunitive size prevents it appearing 
commonly in collections. Two specimens were taken moving about 
at night, and one was found concealed below a small log in the day 
time. 

*Um\. Kansas Sci. Bull., vol. 29, pt. 2, no. 6, pp. 802-804. 
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The squamation characters follow; EHT-HMS 31252. Rostral 
visible above for a distance equal to half the length of the inter- 
nasals; latter, two thirds the length of prefrontals; frontal a third 
longer than its distance from snout tip, the sides not angular; pa- 
rietals large, their length equal to their distance from rostral; nasal 
divided; loreal longer than high; one preocular, two large post- 
oculars; two anterior temporals, the lower widely separated from 
the postoculars, wedged between the seventh and eighth labial ; tem- 
1 

poral formula 2 -| ; supralabials 9-9, in the following order of 

2 

size; 1, 5, 4, 3, 2, 6, 7, 8, 9; infralabials 10-10, four touching the 
first chinshields; 2 pairs of chinshields, subequal. 

Scale formula, 17-17-17; ventrals 170, anal divided; subcaudals 
(divided I 32 (tail with a part missing). 

The ventral and subcaudal counts for EHT-HMS Nos. 31234 $ 
and 31235 $ respective!}’ are; 157, 163; 58, 66. 

The ventral and subcaudal variation is large in this species. 
Smith, loc. cit., gives for the Ceylon and South Indian (south of lat- 
itude 14°) specimens, 157-200 ventrals; India north of latitude 18°. 
172-215 ventrals. The all-over count of males, 60-70 subcaudals, 
for females, 54-63. 

Head dark brownish, a cream white spot covering most of each 
supralabial ; a lighter band betw'een the posterior part of eyes, which 
connects with two lighter irregular marks running above eyes and 
on canthus to rostral ; a well-defined cream bar on each side of head 
crossing ninth supralabial and passing up covering extreme tips of 
parietals. These bars separated medianly by a narrow black longitu- 
dinal line; behind these bars, four to six scale rows, a transverse 
cream band, only partially interrupted mesially. The dorsal color 
is brownish produced by a peppering of pigment on a lighter back- 
ground; a median row of darker punctations often outlined in cream; 
on the posterior part of the body a line formed of short cream dashes 
is discernible on the fourth and (more posteriorly) fifth scale rows. 
A dark spot on ends of the ventrals and subcaudals distinct through- 
out entire length on males, somewhat less distinct in the female. 

The species is confined largely to the lowdand and hill areas in 
Ceylon and is seemingly a rare snake. 
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Key to the Ceyxonese Genera of the Colxibrinae 

All iiiuxillaiy teeth bolid, lacking grocives 5 

Postenor niaxjllar>' teeth (uaiially two to foui) with giooves 2 

Pupil round 8 

Pupil vertical or hoiizontnl 4 

fciicjlid niuxillaiy teeth 24-26, aiibequal; postenor fangs large; head distinct from 
neck; Jacaless strongly keeled save outer low; ventiah lounded; a nuchal gland; 

scale rows 10 around middle of bodj’ Balanophis 

Muxillarj' teeth 20-22, the last three oi four feebly enlaiged and grooved; scales 

smooth or feebly keeled; scales in 17 rows Chryt,opclea 

Pupil vertical; body more oi less compressed; scales smooth, in 19-29 row’s, the 
vertebial scales oftc-n enlarged; ]0 to 14 maxillaiy teeth, followed by two or 

thiee enlaiged giooved fangs Boiga 

Pupil hoiizontal; maxillarj’ teeth 12, the anterior six or seven teeth gradually en- 
larged (or last two abniptlj' enlarged); these followed after an interspace, by a 
series of seven small teeth, and these in turn followed by two much enlarged 

grooved fangs Dryophis 

Hypapophyses absent on the posterior dorsal vertebrae, the low’er surface of 

which ih smooth or with a veiy low keel 6 

Hypapophyses developed throughout the vertebral column lepresented by a dis- 
tinct crest or keel or a tubercle 35 

Posterior maxUlar>’ teeth longer than anteiior 7 

Posterior maxillarj* teeth not longer than anterior 11 

Pupil round 8 

Pupil vertical; six to ten maxillary teeth; scales in 13 or 15 lows, smooth; the 

ventrals angulate Dryocalamus 

Hcales in an even number of rows throughout body, 3 4 -IS, smooth or slightly 

keeled; teeth 20-28; a presubocular present Zaocys 

Scales in odd number of rows or, at least, odd numbers on anterior part of body. . 0 

Last two maxillary teeth separated by an interx’al from lest of series; maxillary’ 
teeth 12-18, increasing in size; a subocular (rarely absent); 21 to 23 scale 
row’3 about middle of body; large snakes of more than a meter length. . . Coluber 

Last tw’o inaxillar>' teeth not separated by an interv^al 10 

Maxillarj’ teeth 20-28, forming a continuous series; scales often m even numbers 
on latter half of body; two or three (larely four) loieuls; large snakes 2 

meters or more in length Ptyas 

IMaxillary teeth 6 to 16, the po&ieiior strongly enlarged and compressed ; scales in 
18-21 rows; rostral large; scales smooth; small snakes, less than a meter in 

length Oligodon 

Pupil round; none of the anteiioi maxillary teeth enlarged, tlie series not broken 

by an interval; maxillary 'ume not strongly .irched 3 2 

Pupil vertically elliptic; some (»f the unierior maxillaiy teetli enlarged and fang- 

like; maxillars’ strongly arched 14 

Scales in 19-27 rows, with apical pits Elaphe 

Scales leas than 19 row’s; apical pit"- presenr or absent 13 

Scales 18-17 row’s, the veitebrals not enlarged, without apical pita LioptUtH 

Scales 13-15, row’s disposed in oblique transverse row’s, with enlarged vertebrals, 

apical pits present Ahaetulla 

Scales in 13 or 17 rows, smooth or feebly keeled; subcaudals divided Lycodon 

Scales in 19 rows, strongly keeled, subcaudaW single (^creaspis 

Posterior maxillaiy’ teeth longest; head distinct from neck; loreal present; one or 

two internasals 16 

Ma.xillarj’ teeth subequal; head not di-stinct from neck; scales in 15-17 rows; no 

loreal ; intemusal single 18 

Tw’o internasals; nostiils lateral; scal^ in 20-25 rows, strongly keeled 17 

One internasnl; nostrils direchxl upward and outward, scales in 19 rows at mid- 

body Afretn/w 

Maxillary teeth 20 to 35; posterior teeth not fanglike; scales in 15-19 rows. . . Xatriz 

Maxillaiy’ teeth 11 to 18, follow’ed by tw’o veiy’“ large fangs; scales in 25 to 27 

TOVt’s Macropisthodon 

Maxillary teeth, 20-24; scales 15-17 rows; heavy spines on sides in anal region 

<5 Aapidura 

Maxillary teeth 10-12; scales in 17 rows; no lateral spines in anal region. .Haplovercua 
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Genl’s Elaphe Fitzinger 

Elaplie Fitzinger, in Waplor’a Icon. De!*c. Amphib., pt. 8, 1828, text to plate 27 (fide 
M. Smith). 

Genotype, parreyt>i = quatuorUneatu^. 

A single species of the genus occurs in Ceylon. 

Elaphe helena (Daudini 

PI. xn' 

Coluber helena Daudin, Hibtoiie Naturelle des Reptiles, vol. fl, year 11 = 1808 (based on 
Ruafaell's plate, HLst. Nat. of Indian Coromandel Serpents, pi. 82) ; Fearless, Spolia Zeylaniea, 
vol. «, pt. 21, 1909, pp. 56 (Badulla, 2,222 ft. elev'.); Wall, Ophidia Taprobanica . . ., 

1023, pp. 3 07-208, fig. 42 (*‘a common up countrj^ snake,” CJolombo). 

Cynophis histrigatua Gray, Ann. Mag. Nat. Hist., ser. 2, vol. 4, p. 246 (type locality, 
Ceylon). 

Elaphe helena Shaw, Shebbeare and Barker, Joum. Darjeeling Nat. Hist. Soc., vol. 14, 
1989, p. 78; Smith, The Fauna of British India . . Reptilia and Amphibia, vol. 3, 
Serpentea, 1948, pp. 149-152. 

Wall, loc eit., suspects that the Colombo record might be ac- 
counted for bj' an importation from the hills. However, I collected 
a specimen 12 miles north of Trincomalee at near sea level and an- 
other was seen. It was said to be “not rare” in the area. 

The specimen EHT-HMS 30680 $ has the following scale char- 
acters: Color of head lavender to fawn- brown with a black line 
following the parietal suture and a diagonal line behind eye; a 
black spot on upper edge of last supralabial. On body, lavender- 
brown with a pair of black lines beginning just back of the parietals 
and passing back on the neck for about an inch. Here they become 
indistinct but can be dimly traced some distance further. A diago- 
nal line on the side of the neck beginning five or six scale lengths 
back of the jaw angle and terminating o‘n the end of the tenth ven- 
tral ; a series of indefinite dark blotches follow the lines, the “spots” 
consisting largely of dark outlines on the scales contiguous laterally 
with a light spot on the fifth and sixth scale rows and one on the 
first, second and third scale rows, the two light spots at least par- 
tially outlined with black; about one third of the length back of 
head the blotches become almost or completely obsolete; but a 
broad dark line, scarcely noticeable on the anterior half of the body 
becomes more distinct on the latter half of body and tail, covering 
most of the second to fifth rows of scales, reduced to a single scale 
row on tail. Below uniform yellow cream. 

The scale formula is 29-27-21; ventrals 235; anal single; sub- 
caudals 86. The known ventral range is from 217-265; subcaudals 
73-100, according to Smith, loc. cit. 
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Genus Ptyas Fitzinger 

jP/j/as Fit/iiifsei, Replilia, 1848, p. 26. 

GtMU)t\po, Coluber bluminbachi. 

One species occurs in Ceylon. It is a large snake reaching approx- 
imately two meters in length when full grown. 

Ptyas mucosus (Linnaeus) 

PI. XV, fig. 1 

Colubir mutohus Limwieus. MuMtiuii Adolphi Fiideiiti legis, vol. 1, p 37, pi 23; feystema 
Natuide, ed 10, 1758, p 220 (type localitv, India). 

Ffi/as mu(Osui> Gunlhei, Reptiles of Biitish India, l8o4, p. 24f) 

The collection contains the following specimens of this species: 
EHT-HMS Nos. 30696-30701, 12-13 miles north of Trincomalee, 
Ceylon; U.S.N.M. No. 56198, Ceylon. 

These apparently agree with specimens from the mainland of 
India in most characters of squamation and in color markings. 

The markings of the anterior part of the body are poorly defined. 
The skin between the scales is whitish, which color sometimes en- 
croaches on the scales a little. Thus a whitish reticulation is evi- 
dent when the scales are distended but only a trace of it is visible 
when scales are normally imbricated. The posterior part of body 
has numerous transverse black bands, the edges of which are ir- 
regular. 

The character of the scale rows is unusual in this genus. The 
scale rows across the back part of head are 25-27, while the number of 
rows on the posterior part is reduced to 14. On the anterior part of 
the body, the scale rows are in odd numbei’s around the body while 
in the posterior part of the body they are in even numbers. This 
is accomplished by replacing the median single row with paired 
scales. In a related genus, Zaocys, this occurs throughout the length 
of the body. Even numbers of scale rows is a rare condition in snake 
genera. I See preceding page for table of scale data ) . 


Plwe XV. Fig. 1. Ptyas mucosm (Linnaeus). EHT-HMS No 
30689 9 ; 12 miles north Trincomalee, Eastern Province, Ceylon ; total 
length, 795 mm. Fig. 2. Nat>ix piscaior (Schneider). EHT-HMS 
No. 30730 9 ; 12 miles north of Trincomalee, Eastern Province, Cej'- 
lon ; total length, 745 mm. 
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Genius Coluber Linnaeus 

Cohihtr Linnaous, Sj stoma Naturo, t*d. 10, 1758, p. 210. 

Genotype, Coluber von^tnetar. 

Only a single spetios has been recorded for Ceylon. 

Coluber fasciolatufi Shaw 

Coluber faun flatus Shaw, General vol. 8, p. 528 (Based on Russell, An Account <if 

Indian Rei-penth, \ol. 1, 1790, p. 26, pi. 21, India). 

Zamcnis Jasciolatus Wall, Ophidia Tupi'ohanica . . ., 1921, pp. I01-195, fip;. 41 (.Taffnn). 

No specimen in the collection. 

A specimen of this spyecics has been reported by Haly from Jaffna. 
Since this record may be due to faulty data, this form must be re- 
garded as a doubtful resident of Ceylon. • 

Genus Liopeltis Fitzinger 

Liopeltis Fitzinger, Sysitema Reptilium, p. 26. 

Genotype. TJerpetodryas tricolor Schlegel. 

One species occurs in Ceylon. 

Liopeltin calamaria (Gunther) 

Cyclofhh calamaria GUnther, Catalogue of the Coluhrino Snaki^ in the Collection of the 
British Museum. 1858, p. 250 (type locality, Ceylon). 

Lioveltm calamaria Wall, Ophidia Tapiohanica . . ., 1921, p. 251. fig.; Smith, The 

Fauna of British India . . ., Reptilia and Amphibia, vol. 8, Seipentes, 1948, pp. 184-185. 

No specimen of this species is represented in the collections. 

This form may be identified by the following characters: Scale 
formula 15-15-15; an elongate undivided nasal scale; supralabials 
7-7, infralabials 7-7, The ventrals of Ceylonese specimens vary 
between 127-134; the subcaudals between 67-76. 

Olive-green dorsally with a fine blackish line along the edge of 
the fifth and sixth scale rows, the line tending to break up into spots 
anteriorly and continuing well on the tail. Another dark line, less 
distinct, follows the edges of the third and fourth scale rows. Belly 
pale yellow. Some specimens show lighter stripes. Maximum 
length, 407 mm. 

Genus Oligodon Boie 

Oliqodon Buie, Isis, 1S27, p. 5I9. 

Genotji)e, Oligodon bitorques. 

The following five forms of Oligodon are recognized as occurring 
in Ceylon: 0. sublineatiiSj 0, calamariusj 0. taeniolatiis fasciatus, 
O. t. ceylonicuSj and 0. arnensis. 

Key to the Forms op Oligodon in Ceylon 

1. Ventral scales with three brown spots forming continuous lines; small paired 
dorsal ^pots .soiuetimerf alternating; no palatine teeth, 4-6 pter>'goid teeth; 

ventrals, ^ 130-144, 9149-160; subcaudals, 82-36, $28-30 sublineatus 

Venter lacking distinct lines 2 
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2. Venter with .squarish white and black ^pots; a median dorsal white line and IS 
narrow croh-* bans; vential.s, ^ 127-18S, ^143-102; siibcuudals 28-34, 


9 20-24; palatine and i)teiy(i;oid almost or completely edentulous cahtnariut^ 

Ventei lacking t-quariiah black and white spots; few pterj-goid teeth 3 

Venter white; pter>'goiJ teeth numerous (15-1/1 arncn^iat 


8. A nioie oi less buff species with two broad daik-brown dorsal lines, separated by 
a whitish median line; a naiiw dark line from mouth to vent; about 43 dim 
or diffuse cross bands, each preceded and followed by nuiiow flecks of white; 
venter ^^llitc oi flesh coloi ; Mmtrals. ^171-175, 91S4-1S5; subraudals, 

^45-51, 944 taeniolatus ceylomcw^ 

Pale buff or 5 'eIIowish brown with a median senes of rather large, well-defined, 
lounded dark spoih along hack (some may be bioken medially); ventrals, 
l.")8-15{), 9174 ; subcarulals, ^ 4(»-4(», 9 4(» tannotatut> foi^iintns 

Oligodon arnensis I Shaw I 

PI. X\Y, fig. 2; Text fig. 2 

Coluber auuntxis Shaw% Geiieial Zoologj’, vol. 3, pt. 2, 1802 (type locality, '’Couniry of 
Ainee in the East rndies”) (Based on RiiShpIl's Indian Serpents, \oI. 2 , 1790, pi. 38, Ami, K. 
Arcot.l. 

Oligodon nlbiveoter Gunther, Reidiles of British India, 1804. p. 213 (near Kandv, Ceylon"). 

Oligodon arnenisi^ Smith, Fauna «if British India . . Reptilin and Aniphihia, \t»l. S, 

Seipentes. 1043, pp. 225-220, fig. 77. 

Oligodon arntunis alhivvnter Deraniyugala, Ceylon Jouin. Sci., scr. B, vol. 20 . 15>3f», p. bO. 

A single specimen referable to this species is present in the col- 
lection. This is U. S. Kat. Mus. No. 120332, collected at Peradeniya, 
Kandy District, Ceylon, by H. G. Deignan. 

The ground color is a deep gray brown, with 17 transverse white- 
edged black bands, that terminate laterally on the outer scale iw. 
The venter and most of the outer first row and part of the second 
row, pearly w’hite. How^ever there is some slight scattering of pig- 
ment on the two scale rows. Between the transverse bands are faint 
traces of intercalated spots. These consist of some black flecks on 
the sides, and occasionally a few on the back. 

A pair of lines run forward from near the second ventral, crossing 
the angle of the mouth, and meeting on the frontal for narrowly fail- 
ing to meet ) . Two other lines arise on either side above the ninth ven- 
tral and run forward. These meet seven scales back of the parietal. 
A narrow band crosses the base of the snout, involves the eyes and 
reaches almost to the mouth. Dark flecks are present on the second 
and sixth labials. 

There are eleven maxillary teeth, small anteriorly, the ninth sud- 
denly becoming much larger, followed by two large knifelike teeth. 
Eight palatine teeth present followed after an interspace by 17 
pterygoid teeth. There are 19 teeth on the mandible. 

The ventrals number 180, subcaudals 46. The anal is divided. 
The scale fonnula is 17-17-15. Total length, 317 mm., tail, 47 mm. 
The type is said to have 169 ventrals and 50 subcaudals. 
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A B 

Fig. 2. OHgodon arnensis (Shaw), U. S.N. M. No. 120332. A. Dorsal view of 
head. B. Lateral view of head (X 10). 


There is a strong probability that Gunther's name (albiventer) 
should be applied to this form. Series of specimens alone can verify 
the relationship. 


Plate XVI. Fig. 1. Oligodon taeniolatus ceyloniciis Wall. EHT-HMS 
No. 30167 9 ; 12 miles north of Trincomalee, Eastern Province, Ceylon ; 
total length, 370 mm. Fig. 2. Oligodon arnensis (Shaw). U. S. N. M. No. 
120332 9 ; Peradeniya, Kandy District, Central Province, Ceylon; total 
length, 314 mm. 
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A.t lea^t two ''ub'-pecic'' occui in Ce\lon 0 taemolatiis fasciatus 
(Tunthei and 0 tarmolatu'^ ceylomcwi "VS all 

Oligodon taemolatm fa<ic)atU6, (Ciunthei) 
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(t\pe 1 cilitA Deem [Indii]) 
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pp 219 241 242 

Wall, loc cit , lepoitb this foim fiom Ce-ylon I have ^een no 
specimens fiom theie It mi-v be lecognized b\ the median senes of 
lounded spot'' which pass down the back, some of the anteiioi one' 
being dnided Othei lateial maik' and small spots aic pic'cnt ncai 
the edge of the i enti ils 

Obqodon taLnwlatw^ ccylomcu^ "W ill 

PI \\i u 1 
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111 In 240 ’4" 

■k 'eiiC' of 'pecimen' EHT-HMS Nos 30163-30172 fiom a point 
12-14 miles noith of Tiincomalee, Ce^lon ha\e been examined One 
specimen No 24118 i' in the Kin'as Unnei'itx Museum of Nat- 
111 al Hi'toii The following tible giic' scile counts and measuie- 
ments of the spiduiciis 
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■^Negoinbo "^Veatem Pio\mce Ce\lon 


The doisal seien low' aie daik blown tiaieised b\ about 43 
nanow daikei bands, composed of a senes of black biown flecks 
on scales, each pieceded b\ a senes of puie white longitudinal flecka 
Sometimes these aieas aie rathei dim and when bioken niedialh 
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Tie 3 Ohgodoii tacniolatm ccylonicus T\ ill FHT "So 30167 12 mi 
N Tiincom ilee C ci Ion (X 10) 


ma\ alteinatc ]\Iam of the lateral ‘scales ma\ ha\e daik blown 
diagonalh placed fleck'- that tend to foim lateid diagonal line'- 
A well-defined daik band he*- ados'- the neck ubuallv isending foi- 
waid a median tongue and two lateial prongs which ncailv enclose 
two elongate light aieas on the back of the head a daik band 
cio«?fce<^ the bnout and imohe^ the e'ves leaching to the commisbiiie 
of the mouth Theie is a suggestion of a haii-fine median line oc- 
cupsing the median thud of the doibil scale low but in none is it 
continuous \ dim brownish niriow line goes from angle of the 
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mouth to near the vent, lying largely on the second or third outer 
scale rows. 

The venter is entirely without dark color. The outer fifth of the 
ventrals are creamy white. Along the edge of this color is a trans- 
parent line which together with those on other scales form a longi- 
tudinal line on each side of the ventrals. Between these lines the 
ventrals are flesh color. 

The specimens were encountered about rocky outcrops in the 
forest. Usually they were found coiled under rocks lying partially 
on other rocks. They were very gentle, permitting themselves to be 
handled. They did not attempt either to bite or to escape. 

The drawing shows the general disposition of head scales. 

OUgodon sublineatus Dum4ril, Bibron and Dumcril 
PI. xvn, fin 1 

OUgodon t^ubUncatum Duineiil, Bibion and Duineiil, Eip^toloffie Geneialt*, \ol. 7, pp. .HT-riS 
(tj’pe locality, Ce\lon); Smith, Fauna ot Biitibh India, Ccxlon and Buimn . , Reptilia 
and Amphibia, \ol. 3, ISeipentes, 104S, pp. 227-228. 

A single specimen, U. 8. Nat. Mus. No. 56330, ‘‘Ceylon,” shows 
no divergence of significance from the typical. The presence of the 
dorsal narrow transverse paired spots (which frequently alternate) , 
the three ventral lines of dots (two only on the tail) and the gray- 
bro'R’n dorsal coloration make this form easily recognized. It has 
been remarked that this form show’s a marked superficial resem- 
blance to Callophis melanurm (Shaw), w'hich also occurs on the is- 
land. The follow’ing scale characters obtain in this specimen: 

Ventrals, 149 ; subcaudals, 27 ; anal divided ; 7 upper and 7 lower 
labials. 

The ventral range given by Smith, loc. at., is 134-161; of sub- 
caudals, 23-37. 


OUgodon calamariiis (Linnaeus) 

Coluhci calamariuh Linnaeus, Mus. Ad. Fiid., 1754, p. 23. tab. C, fig. 8; and S> sterna 
Naturae, lOtli edition, 1754, p 210, and 12th edition, p. 375 {fide Anderssson, Bihang till k. 
S^enska \et.-Akad. Hand., bd. 24, Afd IV, Xo, 0, 1809, pp. 8-0) (t\pe lotahtv, “Ameiifa” in 
eiioi). 

OUgodon teinpktoni Gunthei, Ann Mig Nat. Hist., sei. 3, \ol. 0, 1802, p. 57 (t\pe localit\, 
Cejlon). and Repi. Biitish India, 1864, p. 209, pi. XIX, fig e. 

OUgodon lalamarius Anderfason, lot. at., Bmith, Fauna Biitisli India . . ., Reptilia and 

Amphibia, ^ol. 3, Serpentes, 1948, pp. 228-229, fig. 7b. 

No specimens are in the collection. The species is known from 
numerous localities, occurring from the low’lands to an elevation of 
3,000 to 4,000 feet. 
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Plate XVII Fie. 1. Oligodon sublineatua Dum6ril, BibMn aiid Dumeril. 
IT.S.N.M. No. SeaX)^ ; "Ceylon”; total len^. 260 “am. E^g. 2. 
irachvprocta Cope. EHT-HMS No. 30731; “Ceylon’; total length. 316 mm. 
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CiENus Ahaetulla Link 

AhaituUa Lmk, BcscIikmIjuuk (Um Natiiialion-Saiumluiig dor zu llostoik, vol. 2, 

p. 78. 

Genot\pc, fandata = Coluber ahaetulla, 

Tlici'c has been considerable confusion in the application of the 
generic name Ahaetulla,^ It is apparent that the name must be ap- 
plied to a group of oriental snakes rather than to a group of South 
American forms related but not congeneric with them. It is fitting 
since the name Ahaetulla presumably is based on a Sinhalese word. 

Four species of this genus occur in Ceylon. One is here described 
as new. These may be differentiated by the following chara(‘ters: 

Key to Ceylonese Sfecies op Ahvetullx 


1. No loioal pi(*soiit ; sculos m ir> low^; \ontials IT.i olivrri 

Ono in iiune luieals piesei t 2 

2. Two loieals; scalos at middle ot bodv in 15 lows: ventials 154-1 7f». . . btf^fnalis 

One loioal; Melt's in cither IS oi 15 lows IS 

3. Scale rows. 18; \entutls 1 411-1 <i4 vnudolimolatuti 

Scales in 15 xows; ^eiitials 


Ahaetulla bifrenalk (Boiilenger) 

D(7\dtuphi8 hifi'<nah6 Boulengei, The Fauna ol British India, 1800, p. 838 (t\po locality, 
Ceylon). 

One specimen (EHT-HMS No. 30745) of this rare spetdes was 
captured 13 miles north of Trincomalee. 

It may be identified by the character of the double loreal, and the 
relatively low ventral count (154-176) and relatively high sub- 
caudal (*ount (144-175 ) . The scale formula is 15-15-11. The verte- 
brals are strongly enlarged, broader than the outer scale row at 
midbodj’’, their posterior margin truncate or concave. 

No. 30745. The nasal scale differs from that of other mem- 
bers of the genus occurring in the same locality. The nostril is near 
the middle of a large undivided s(*ale. From the nostril a groove ex- 
tends back to the anterior loreal which I suspect may actually be a 
very aberrant posterior nasal. The preoeulars are 1-1, the post- 
oculars 2-2. The temporals are 1 -f 2 + 2 (2 -f 1 + 2). Supra- 
labials are 9-9, of which the fifth and sixth border the orbit; in- 
fralabials are 10-10, five of which border the anterior chinshield. 
The eye is large but its diameter is distinctly less than its distance 
from the nostril. Tlie ventrals are 168, each with lateral keels. 
There are 145 subcaudals, all of which have keels. There is a di- 
vided anal. 

*An excellent reviev: of this by Dr. J. Oliver appeals m Bull. Aiiiei. Mus. Nat. Hist., 
\ol. 92, 1JI4S, pp. 167-170. 
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The top of the head is gray. The side of the head bears a black 
stripe that passes through eye to the neck. Anterior labials are pure 
cream save on their upper edges. A series of dashlike white marks 
are present on the first and second scale rows occupying only the 
adjacent edges of the scales. A series of dark diagonal marks pas> 
across the anterior third of the body, none of which are wider than 
one scale length. 

Ahaetulla oliveri sp. nov. 

PI. fiK. 1 

Type. EHT-HMS No. 30388 collected 12 miles north of Trin- 
comalee, Ceylon, in 1944 by E. H. Taylor. 

Diagnosis. Three labials, the fourth, fifth and sixth entering the 
eye; loreal absent; nasal divided at least partially; the posterior 
part largest and a little lower than anterior; temporals 1 + 1 -|- 3; 
vertebral scales enlarged, smaller than scales of outer row ; a lateral 
black headstripe continues through eye and to base of tail; a white 
line beginning on supralabials continues on the first and second 
scale rows, occupying most of first and lower half of second scale 
row; this bordered below by a black line beginning on neck and 
continuing to base of tail; tail gray without stripes. 

Description of species. Rostral large, its width much greater 
than its height, part visible above slightly angular posteriorly; 
internasals longer than the prefrontals but much narrower; pre- 
frontals bordering the second to fourth supralabials; frontal equally 
as long as its distance from the tip of snout; parietals as long as 
their distance from intcrnasals; nasal elongate, completely or al- 
most completely divided, the posterior portion lower and larger 
than the anterior which contains most of nostril; one large pre- 
ocular, touching frontal; two postoculars, the upper much the 
larger; temporals 1 -f- 1 + 3, the lower of the three almost below 
the second temporal; supralabials 9-9, the fourth to sixth bordering 
orbit; infralabials 10-10, five bordering first chinshields. Ventrals 
173; anal divided; subcaudals divided, 134; ventrals keeled and 
notched on each side; subcaudals with rounded lateral ridges in lieu 
of lateral keels. 

Color. Above bronzy gi’ay to middle of third scale row^ a cream 
white line bordered above and below by deep black passes on two 
outer scale rows to tail. Tail uniform bronzy gray. Belly cream 
white (in preserv^ation the belly tends to become dark). 

Measvremer^ts in mm. Total length, 756; tail, 250. 
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Remarks. The type specimen was taken in low forest near the 
beach. Its movements were moderately rapid. The ^species is dedi- 
cated to Dr. Jim Oliver who has contributed to the stabilization of 
the generic name of this form. 

In 1909 * Werner described a Ceylon species lacking a loreal as 
Dendrophis effrenis. This species has been referred by most sub- 
sequent writers to the synonymy of Ahaetulla caiidolineolata. Even 
Werner does not recognize the form in his “Gattungen und Arten 
der Schlangen aus der Familie Colubridae’^ (Zool, Jahrb., Bd. 57. 
1929). 

This form belongs to the section of the genus having 15 scale rows 
and with three instead of two supralabials entering the eye. Wer- 
ner’s effrenis belonged to the group having 13 scale rows, with two 
labials entering the eye. 

Ahaetulla tnstis (Daudin) 

Colubtr tribtia Daudin, Histone Naturelle des Reptiles, vol. 0, p. 430 (Ba'^ed on Ru-sell 
.\n Account of Indian Serpents, IT 90, p. 80, pi. 31) 

Chtj/hupelca boiei A. Smith, Mupc. Zool. Bot, 1836, p. 144 (Ce>lon). 

Dtudrophis Helena Weinei, Zool Anz , 1892, \ol 16, p 8 CCe^lon) 

DendiJaphih \ai taprobanfusit, Wall, Ophidia Tapiobanica . . . 1921, p 2*21 

(Ce>lon). 

There are seven specimens of this common species in the col- 
lections. These are EHT-HMS Nos. 30733-34; 30736-37; 30740-42, 
all from 12 miles north of Trincomalee. 

A young specimen, U.S.N.M. 12494, differs in color characters from 
the others listed in having the anterior vertebral scales each with 
a cream spot. Each transverse, somewhat diagonal, row' of scales 
has the posterior edge black thus forming as many narrow' black 
lines as there are transverse scale row's ; some of the scales have their 
low'or edges dark also and together these form a series of dim diag- 
onal transverse lines but directed obliquely backw'ards. This second 
.series cannot be discerned on the second half of the body. 

The tw'o outer scale row's are largely cream but each third scale 
of the outer row' either black-edged or w'ith the adjacent scales black- 
edged so that there appears a series of black-edged yellow'ish cream 
spots. These are present only on the anterior half of body. Whether 

*Mitt Naturh. Mus. Hamburg, \ol. 26, 1900, p. 221 


Pl\te XVIII. Fig. 1 Ahaetulla oliveii sp. nov. EHT-HMS No. 
30388 <5 ; 12 miles north of Trincomalee, Eastern Province, Ceylon ; total 
length, 756 mm. Fig. 2. Ch)i/sopelea taprohanica Smith. EHT-HMS No. 
31244^ ; 12 miles north of Trincomalee, Eastern Pro\ince, Ceylon; total 
length, 656 mm 
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this is the typical juvenile marking or whether this is an unusual 
condition, I cannot say. 

The ventrals are 164, the subcaudals 125 ; the anal is divided. 

AhaetuUa caudolineolata (Gunther) 

Deudiophh raudoUncolatuis Giinther, Proc. Zool. Sop. Jjonddii, 1S()J), j). 507, pi. 11, fig. 1 
(type locality, Ceylon). 

Dendrophis qrcgoni Haly, Tapiolmnian, 1888, aoI. 3, p. 51 (Ceylon). 

Dendroplm effremti Werner, Mitt. Naturhist. Mus. Hiunburp;, vol. 20, 1000, p. 221 (Colombo, 
Ceylon). 

No specimens of this species are in the collections. The species 
may be diagnosed by the following characters: scale rows 13-13-9; 
eight supi’alabials, the fourth and fifth boiv’ering eye; anteriorlj’ with 
diagonal dark lines ; tail with four more or less distinct black longi- 
tudinal lines. Ventrals 149-164; subcaudals 119-128; anal divided. 

OEXrS OHRYSOPELEA Boic 

Chrysopelrn Boie, in Fel^l^ac, Bull. Sci. Nat., vol. 0. 1S2(), p. 287; and Im.s, 1827, p. 520, 

Two forms o(*cur in Ceylon. They may be distinguished by the 
following key. 

Key to Ceylon Species op Chrysopelea 

1. Seale pieeeding anal scale paiied; SIeeni^h with t^an^velse tlarkei innikings fonn- 

mff band-? and witli a median senes of orange spot.*; present armtn 

Seale pieeediiiK anal scale single; light olive brown with about 02 black wavy or 
zigzag lines on body taprohamra 

Chrysopelea ornata (Shaw) 

Coluber ornatuif Shaw, Geneial Zoologj-, 18(12, vol. 3, p. 477 (based on Rus&eirs. 1ml. 
Serp. 2, ISdl, p. 4, pi. 2; unkiiowm 1yp« locality, but piesumably India). 

Chrysoptlea ornata Boie, Isis, 1827, p. 54fi. 

Ko specimens from Ceylon have been examined. The flower- 
shaped spots of orange are said to be invariably present on Ceylonese 
specimens. 

Chrysopelea taprobanica Smith 

PI. XVIII, fig. 2 

Chryaopeka taprohanica Smith, Fauna of British India, Ceylon and Burma including the 
whole Indo-Chinese Subregion; Reptilia and Amphibia, vol. S, Seipentes, Dec., 1948, p. 254 
(type locality, Eanthali, Ceylon). 

Crympelea ornata (in part) of various authors. 

This recently described species is represented in my collection by 
a single specimen CEHT-HMS No. 31244) collected 12 miles north 
of Trincomalee. It is surprising that the species r^as ever confused 
with Chrysopelea ornata, which likewise occurs on Ceylon, since the 
general appearance is quite different. The ground color of tapro- 
banica is light olive brown with a series of 62 transverse wavy or 
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zigzag lines crossing the back that often break up low on the sides, 
and, at least in the posterior part of the body, they fail to reach to 
the ventrals. The greatest width of the black color is usually less 
than half a scale in width. These bands continue on the tail, but 
become indistinct towards the tip. Thirty or more can be counted. 
The ventrals are sharply keeled, notched laterally, and bear a 
broken row of black dots touching the keel. These dots are ar- 
ranged in groups of three or two on contiguous scales, separated by 
a scale without a dot. They continue on the subcaudals but be- 
come irregular and are absent posteriorly. 

When the outer epidermis is shed the color is light blue-gray. The 
head is black crossed by three continuous ivory-colored bands; be- 
tween these are other bands made up of ivory flecks or spots and 
short lines. The chin and labials are ivory white. 

The keels on the scales are indistinct and if the outer epidermis is 
shed can scarcely be discerned. The scale rows are 17-17-13. The 
anal is divided and the last ventral is single. The ventrals are 204; 
the subcaudals 110 + (the extreme tip missing). 

The species is confined to Ceylon. It is known from the North 
Western Province (Kurunegala) and the northern part of Eastern 
Province (Kanthalai, and 12 mi. nortli of Trincomalee). It would 
appear to be a lowland form. 

(tenus Lycodon Boie 

Lt/ro'lou B )ie, in Bull. Sci. Nat., vol. 9, 3S2<{, ii. 23h (part); FitninfcM-, Neue 

Cla.ss. Rei)t., pp. 29, 8(1. 

Gonulype, Lycodon auIiruK 

Only three si)ecies are known to occur in Ceylon. 

Key to the Forms of Lycodon in Ceylon 

1. Eiffht .siipialabiuls; vontrala not aiiRulatc laterally; ventrals (Ceylon) ir)4-iri(l ; 

subcaudals, ,35-50; dark blown with whitish orossbaia, which widen ou sides, 
the expansions often enclosing triangular spots; ur becoming pignieiitoil; pos- 
teriorly bars rower and closer together; below uniform white striafus 

Nine supralabials ; ventrals angulate laterally; ventrals, 172-214; subcaudals, 57- 
80 2 

2. Blown, lavender, or purplish, with white bands, which widen on the sides; labials 

cream witlumt spots in their middle; diameter of eye two times in distance 

between eje and nostril; preoeular touches frontal auJieus aulicua 

Bnnvn or lavender with a seties of small, whitish, dark bordered medial spots on 
aiiteiior two thirds of body; e>e diameter one and one half times in distance 
from eye to nostril; preocular separated from frontal osmanhilfi 



560 


The University Science Bulletin 


Lycodon aulicus aulicus (Linnaeus) 

PI XIX, hR 2 

Colubei auluus Lmnieus, Musi uni \dolplii Fri(U» ici legis, vol 1, 1754, p 20, pi 12, fig 2 
(America), >jstenm Naturae, 10th ed , 1758, p 222. 

Lycodon auJum Wall, Jou^n. Bombay Nat Hwt &oc , \ol 15, 1904, p 706, idem, \ol 
18, 1907, p 112, idim , \ol. 10, 1900, p 87, color pis 244, 619, Sinith, The Fauna of Briti-sh 
India, Ce\lon ind Buiiiia . , Reptilia and Amphibia, \ol 3, Serpentes, 1943, pp 2G3- 

260, fig 89 

Ophites auluus Wall Ophidia Taprobanic i, oi the Snakes of Cevlon, 1921, p 161 

Tliih* siiecies represented by the following specimens; EHT- 
HMS Nofc. 30708-30713, 12 mi. N. Trincomalee, Ceylon; U. S. N. M. 
No. 31247/‘Ceylon.^’ 

The senes of specimens from near Trincomalee are uniform in 
pattern and seemingly all are referrable to L. a. aulicus. 

Temporal scales vary somewhat, the formula being 2 + 3 + 4, 

or more frequently asbuming a position (3)- 

third, fourth and fifth supralabials border the orbit, five infralabials 
touch the anterior chinshields, which are somewhat larger than poste- 
rior. The scale formula is 19 (anteriorly on neck), 17, 17, 15. 

The head is spatulate, flattened, the rostral only slightly visible 
above. The nasal at least partially divided into tw'o nearly equal 
parts and the loreal is in contact with the internasal. 

The color on the dorsum and sides is lavender or purplish lavender 
(tending to turn brown after several years of preservation) , crossed 
by 13 narrow, cream-w’hitc lines one and one half to three scale*^ 
wide, that widen on the sideb and become confluent with the lighter 
color of the venter. The top of the head is deep lavender bordered be- 
hind by a cream transver^se band that is divided by a narrow^ tongue 
of lavender. The lips are cream except on the upper edges. Oldf*!* 
specimens develop pigment on the vscales of the w^hite bands and the 
white may form only a reticulum; the borders of the lavender 
areas may bo darkened and irregular. 

Wall, loc. cit.y has called attention to the variation occurring in 
Indian and Ceylon specimens. It is surprising that the series here 
show’s very little variation in color save that normally expected wdth 
age. 


pLVTt XIX. Fig 1 Sibynophiii hubpunctatm (Dumeril, Bibion and 
Dumenl) EHT-HMS Xo. 31252$; 12 miles north of Tnncomalee, 
Eastern Piovmce, Ceylon; total length, 355 mm Fig. 2. Lycodon^ 
aulicus aulicus (Linnaeus).^ EHT-HMS No. 30712$ ; 12 miles north of 
Trincomalee, Eastern Province, Ceylon; total length, 378 mm. 
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TiBLD or Drtv ON Lycodon auhcus auhciis (Linnaovi'i) 


Number 


Atnti ils 

Rub- 
f tiidiils 

Supra - 
hbrnls 

Tnfia- 

labialb 

Oculars 

30708 


185 

67 

9-9 

11- 9 

1, 2 

30709 


184 

65 

9-9 

11-11 

1, 2 

30710 


180 

67 

9-9 

11-11 

1, 2 

30711 

$ 

201 

63 

9-9 

10-11 

1, 2 

30712 

$ 

195 

56 

9-9 

11-10 

1, 2 

30713 


181 

67 

9-9 

11-10 

1, 2 

31247 

6 

185 

69 

9-9 

11-11 

1, (2-3) 


Lycodon striatum (Shavr) 

Colubt) sfr/a^ws Slidvi Gcneial Zooloff\ , ^ol 3, 1S02 p 527 (Based on Russell’s, An account 
of Indian Seipents . , pi in) 

Lycodon stiiatus Smith The Fauna of Biitish India , Reptilii and Amphibia, \ol 

8, Serpenteb, 1948, pp 2(>l-2()2 Ce\lon (etc) 

No specimens ot tins species in the collection 

It may be distinguished by the presence of only eight supralabials, 
and in having the anterior part of nasal larger than posterior. The 
rounder rather than angulate condition of the ventral scales will 
separate this species from Lycodon aulicus. The ventrals are 185, 
‘'ubcaudals 69 + 1; the supralabials 9-9, the infralabials 11-11. 

There is a single preocular but on the left ‘side there are three 
postoculari instead of two, the usual number. The arrangement of 

the temporals is + 4 The third, fourth and fifth supra- 
labials bound the orbit. 

Lycodon osmanhilli sp. nov. 

Pl. XX 

Type. K. U. M. N. H. No. 24141, Colombo, Ceylon; W. C. Osman 
Hill, Coll., paratype U. S. N. M. No. 19215, “Ceylon.” 

Diagnosis. Diameter of eye (2.9 mm.) contained in distance be- 
tween eye and nostril (4.0 mm.) 1.38 times; length of frontal equal 
to distance between frontal and rostral; tail (101 mm.) in total 
length (522 mm.) 5.38 times. Ventrals angulate; nine supralabials, 
each with a medial black spot; a series of small, dark-bordered 
cream spots on anterior two thirds of body; preocular separated 
from frontal. 

Description of type. Rostral forming a sharp transverse ridge, its 
width twice as great as its height, the upper part bent at nearly a 
right angle, rather broadly ^•isible from above; intemasals a third 
longer than wide forming an angular suture with the rostral; pre- 
frontals approximate!}’ one third longer than broad, their area more 
than three times that of the intemasals; frontal shield-shaped 
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PuTE XX Lyeodon osmanhdh sp. nov. K U M.N H No 24141; Colombo, 
Ceylon; total length, 522 mm. 
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nearly a third longer than wide, its length equal to its distance from 
rostral, and about one fourth shorter than a parietal; latter scales 
much narrowed posteriorly. Nasal divided, the nostril pointing up- 
ward and somewhat outward; anterior part of nasal largest; loreal 
elongate, more than twice as long as high ; not in* contact with the 
internasal; one preocular as high as wide, separated from frontal; 
two postoculars ; temporals 2 + 3 + 4, those bordering the parietals 
not especially enlarged; supralabials 9-9, the third, fourth and fifth 
bordering the eye; infralabials 10-11, five bordering the first pair 
of chinshields, which are distinctly larger than second pair; neither 
the snout nor lower jaw constricted immediately in front of eye. 

Across back of head 23 scale row's; on neck and body 17; in front 
of vent 15. Ventrals angulate, 187; anal divided; subcaudals 68. 
Scales smooth; single apical pits arc discernible if the outer epider- 
mis is not shed. 

Color. The general color brown in alcohol, the top of head being 
uniform lavender browm, bordered along the upper edge of labials 
by a slightly darker line. All labials cream, wuth a darker upper 
edge and large dark medial spots; infralabials each with a dim 
darker spot ; venter immaculate. Back browm with 19 cream spots 
covering part of three or four scales on middorsal line, each edged 
with dark biwn; many lateral scales with very narrow w'hitc edges; 
latter third of body and tail lacking spots. Most of the dorsal and 
lateral s<*ales are of a darker browm on their edges than in the 
middle. 

Mcasw^ements in mm. Total length, 522; snout to vent, 421 ; tail, 
101; greatest width of head, 10.6; gi’eatest length of head (from jaw' 
angle! 37.8. 

Remarks. The paratype, U. S. N. M. No. 19215, is a young, per- 
haps somewhat faded specimen. How'over the general color pattern 
of the young is identical to that which obtains in the adult. There 
arc 21 median wdiite or cream spots, covering parts of four scales 
and completely or partially surrounded by dark brown. The dark 
labial spots are distinct. 

The eye (as is usual in many snakes) is proportionately larger 
than in the adult and its diameter is only minutely less than distance 
betw'een eye and nostril. The preocular is separated from the 
frontal, and other head scales have the general shape and propor- 
tions as those of the type. 

The following scale characters are present: supralabials, 9-9; in- 
fralabials 11-11, five touching the first chinshields; one loreal; one 
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preocular; 2-3 pot^tocularw ; scale formula, 19-17-17-15. Vcntrals, 
186; subcaudalb (divided) 70 (the terminal subcaudal scale equal 
to the length of the preceding five pairs of subcaudals) ; anal divided. 

Comparisons, The species here treated as Lycodon aidicus aulicus 
although having a somewhat similar scale formula differs in pat- 
tern, in the size of eye, which is smaller, in the constriction of the 
snout in front of or at eye. The eye is contained in the nostril to 
eye distance more than twice, the eye being Mnaller and the distance 
greater than in osmanhilli. When two specimens of near equal 
length are compared, Lycodon aidicus aulicus is more robust, with 
a broader and a longer head. The supralabials and infralabials 
lack the median dark spots. 

Two specimens of aulicus ^ one a little longer and one a little 
shorter, are compared by a series of measurements. 


CoMP\R\TiVE Me\svre.ments OF Lycodofi o.winnhiUi and L, auUcus tiidicun 


Number 

Tdtal 

length 

Tail 

Hwd 

It ngth 

Head 

width 

gieatest 

Eje 

dinmetci 

Eye to 
snout 
tip 

E\e to 

Host III 

Tail 
m total 
length 

30710 

545 

98 

21.1 

13.2 

2.9 

7.1 

5.45 

5.56 

24141 

522 

99 

17.8 

10.6 

2.9 

5.8 

4 

5.38 

30713 

498 

95 

19.2 

11.3 

2.2 

6.3 

4.5 

5.24 


Nos 30710, 30713 — L. aidicus aulicn^s from 12 mi N. Tnn(*onialc(\ 
No. 24141 — Typo of iMnonhnU. 


In Lycodon aulicus aulicus the preocular is much higher than long 
and is in contact with the frontal. The temporals bordering the 
parietals are enlarged, there being only three on each side (four in 
osmanhilli). The loreal is deeper, its width minutely less than 
twice in length. The length of the frontal equals distance from 
the frontal to the middle of the internasals. There is no significant 
difference between the counts of the ventrals and subcaudals in the 
two forms. The counts of the ventrals in males are 181-185 (186- 
1871 ; subcaudals 65-69 (68-70) ; in the females, 195-201; subcaudals 
56-63 (counts for osmanhilli in parenthesis). 

The species is named for Dr. W. C. Osman-Hill of Edinburgh, 
Scotland, who has collected widely in Ceylon. 

(tenvs Cercaspis Wagler 

Cmahpib Wagloi, Xatuiiiches tk‘i Ainphibu>n, p Ul. 

Genotj’pe, Hurna carmata Kuhl. 

Cercaspis carinatus (Kuhl) 

Hurna carmata Kuhl, Beitr. Zool. Veigl. Anat., 1820, p. f)5 (t>pe locality tinknuwn). 

Ctrca(,pis carinatus Gunthei, Reptiles oi Bntiah India, 1864, p. 824; Wall, Spolia Zeylamca, 
vol. 0, 1021, pp. .800, J04; an<l \ol 18, 1024, p. 77; Ophidia Tapiobanica, or the Snakes of 
Ccjlon, 1021, pp. 1()2-1<m; Joiun. Boinhay Not Hist. Soc., \<j1. 20, 1923, p. «>14; Smith, 
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Fauna oi Biitihh India . . Replilia and Amphibia, vol. 3, Serpentes, 1048, p. 2C8-269, 

fig. 90 (vertebrae). 

Lycodon carhiatus Boulenger, Fauna British India, 1890, p. 297 ; and Catalogue of the 
Snakes in the British Museum, vol. 1, 1893, p.358. 

This species resembles closely in external charactei's certain spe- 
cies of Lycodon but differs in an extraordinary manner in having 
the very greatly broadened prezygapophyses on the vertebrae. 
Smith (loc. cit., footnote p. 267) states that this same condition is 
present “also in S. American Xenopholis.” 

No specimen in the collection. 

Genus Dryocalamus Gunther 

Dryocalamuit Gimthrr, Catalogue of the Coliihrine Snakes in the Colleclion of the Biitish 
Museum, IRtlS, p. 121. 

Genotype, Dryocalamus trihtrigatns. 

Two species occur in Ceylon, neither of which is endemic. 

Key to the Ceylon Fokms op Dryoc.vlamus 

Scales in 13 lowh; one or two pieoculais; nasal undivided or partially divided. . . . rtympha 
Scales in 15 rows; one preocular; nasal divided more or leas completely aracihs 

Dryocalamus nympha (Daudin) 

Coluber nympha Daudm, Histohe Naturelle des Reptiles, 1808, vol. G, p. 244, pi. 75. 
Dryocalamus nympha Boulenger, Catalogue of the Snakes in the British Museum, ^<ll. 1, 
1898, p. 870. 

No specimens in tlie collections. 

These smooth-scaled snakes reach a length of about half a meter. 
The nasal is not or only partially divided below the nostril. The 
scale formula is 13-13-13. The head is flattened and distinctly 
wider than the body. Ventrals 200-236; subcaudals 65-88. 

Dryocalamus gracilis (Gunther) 

Adontomus qraahs G inther. The Reptile.s of British India, 1834, p. 234 (type locality, 
Anuiiiully Hills). 

Dryttcalamus gracilis Boulenger, Catalogue of the Snakes in the British MustMim, v<il. 1, 
1898, p. 371. 

No specimens in the collection. 

In this species the nasal shield is more or less completely divided. 
The loreal is in broad contact with the orbit and has usually a small 
preocular above it bordering orbit. The scale formula is 15-15-15. 
Yenti’als 199-243; subcaudals, 75-87. 

Genus Natrix Laurenti 

Xatrix Laurenti, Specimen Medicum, e.xhibens Syuopsin Reptilium emendatum, 17($8, p. 73. 
Genotype, yatrix vulgaris = Coluber natrix Linnaeius. 

Three forms are known to occur in Ceylon. These may be dif- 
ferentiated by the following key. 
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Key to Ceylon Species op Natrix 

1. Posterior maxillnr.\ tet'th enlarging gradually; no dorsolateral buff stiipe'i.; iwo 

diagonal lines below and behind eye 2 

Tlie last two or three posterior inaxillai-y teeth abruptly enlarged; usually buff 
dorsolateral stript^s present, more distinct posteiiorly; no diagonal lines below 
and behind e>’e stolafa 

2. Anterior half of body pale olive or reddish, with two series of more or less distinct 

alternating large roundish or rhomboidal, daik olive or brown, black-edged 
spots, which are partly confluent on the vertebral line (sometimes forming a 
sinuous band); posterior part of body of uniform color or with longitudinal 
rows of dark spots; 2 diagonal lines below and bdiind ej’e; ventrals, 131-146; 
subcaudals, S3-90 aspernmuh 

Anterior half of body with a dim black-edged nuchal hand, followe<l by a median 
darker spot with a lighter center; behind this six series of irregular darker 
spots arranged in longitudinal lines, the individual spot«. often dim and often 
confluent; series of narrow vertical light spots sometimes confluent on the 
median line. Ventrals, 131-140; subcaudals, 78-90 piscator piscator 

Natrix asperrwius (Boulcnger) 

PI. XXL fig. 1 

Tropidonotm atipcrnmns Bouleiiger, Ann. Mag. Nat. Hist., ser. 6, vol. 7, IhJH, p. 2bl ; and 
Catalogue of the Snakes in the British Museum, vol. 1, 1803, p. 282, pi. I,"), fig. 2 (tj’pe 
locality, Ceylon). 

Xatrix piscator asperrinius Smith, The Fauna of BritLsh India . . ., Reptilia and 

Amphibia, vol. 3, Seipentea, 1048, p. 200. 

Two specimens (U. S. N. M. Nos. 120329-301 are present in the 
collections. The form may be recognized by the characters pre- 
sented in the Key. 

Unless it can be shown that in Ceylon piscator and asperrimns 
have ranges distinct from each other and show intergradation, I 
regard it as necessary to consider them distinct species, as proposed 
by Boulenger. 

The head of No. 120329 is dark blackish brown to black, the 
color continuing about nine scale lengths behind the parietals; the 
w’hitish nuchal band is three scales wide on the middorsal line, then 
widens on the sides and becomes confluent with the ventral colora- 
tion. A pair of diagonal lines are under eye, enclosing a white area, 
the upper being continued as a border on the dark spot of the 
head, the other is traceable across the jaw\ A series of dashlike 
black marks arc present on the edges of the ventrals and the first 
scale rowL The series of dorsal spots are separated by transverse 
light bars for nearly half the length of the body. Posteriorly the 
large spots gradually disappear, and a few’ narrow’ indistinct dark 
markings can be discerned together w’itli a series of very small w’hite 
spots present on each side to the tail. The subcaudals are bordered 
by a black line. Ventrals 133; subcaudals 72. 

No. 120330 has become nearly unicolor but some trace of the 
markings are visible w’hen submerged in w’ater. 
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Xatnx p}i,cator ( Schneider l 

PI XV. fig 2 

Ilydrus pistatoi Sdmeidei ILstom A.niphibic)ium natiiialib et liteiaiii, \ol 1, IT'MJ, ]> 247 
(Bastd on Russell s, Vn \ccount of Indnn Setpcnts, pi 33) 

\afrix piscatui pisiator Smiih, Rec Indun Mus , \ol 42 1940, p 4S3 and llie Fauna of 
Biitidi Indu , Rtptiln. and Aiuplul) a \ol -i, pent ts, 1044, p 201 

Smith, in his recent Fauna of British India, does not consider this 
species or subspecies as occurring in Ceylon. A series of specimen®!, 
Xos. 20724-20728, 30730, which I collected 12 miles north of Trin- 
comaleo, arc referred to Natrix piscator and seemingly are more 
closely related to the typical form than to any other as regard®! the 
pattern. One specimen. No. 30729, was collected between Anurada- 
pura and Colombo, about 50 mi. S of the foimer city. 

Table or D\ta on Xaha pi'sialm 


Numbti 

Sev 

A iiitials 

Sul)- 
( ludals 

Supr i- 
1 ibials 

Infia- 

lalnaK 

Pu- 

oLular 

Post- 

(Kiilais 

30724 

$ 

139 

85 

9-9 

10-10 

1-1 

3-3 

30725 

9 

139 

53 -f- 

9-10 

11-10 

1-1 

3-3 

30726 


131 

47 H- 

9-9 

10-10 

1-1 

3-3 

30727 

9 

138 

87 

9-9 

11-10 

1-1 

3-3 

30728 

9 

140 

S3 

9-9 

10-10 

1-1 

3-3 

30729 


134 

90 

9-9 

11-10 

1-1 

3-3 

30730 

9 

136 

78 

9-10 

10-10 

1-1 

3-3 


The pattern of dorsal spots is distinct in certain specimen--, let,- so 
in others. In all, the spots are more or less contiguous, and not of 
solid color. The black usually outlines three or four scales whose 
centers are much lighter. The small narrow vertical white spots 
(never as wide as one scale length) arc present on the sides oi all 
the specimens, usually as far as the base of the tail. They can be 
discerned even when the pattern of dark spots is indi'^tinct In one 
specimen the white spots tend to meet on the middorsal line, and 
they are least conspicuous in the specimen from the western «ide of 
the i'-land south of Anuradapura. 


Pl\te XXI. Fia: 1 Xatux ahpeiiimm (Boulenger) F S X.M. No. 120329; 
Xandana E'-tate. Kandy Di^tiict, Central Province, Ceylon; total length, 252 
mm Fig 2 Xaltix stolata stolata’ EHT-HMS Xo 30706$, 12 miles noith 
of Tnncomalce, Eastern PiOMnce, Ceylon; total length, 415 mm (tail light 
below) Fig 3 X^attix stolata btolata (Linnaeus) EHT-HMS Xo 30705; 
Kandy, Ccntuvl Pi ounce, Cevlon; total length, 440 mm 
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Natrix stolata stolata (Linnaeus* I 

PI. XXI, figh. 2 and 8 

Coluber siolalut> Linnaous, Systeina Naturae, 10th ed., 1758, p. 219 (t\pe Asm). 

Xatrix stolaia Smith, The Fauna of Biitibh India . . Reptilui and Amphibia, \ol. 8, 
Seipentes, 1948, pp. 803-805. 

Three specimens in the EHT-HMS collection from Ceylon: No. 
30705 from Kandy; Nos. 30706-07 from 12 mi. N of Trincomalee. 

The specimen from Kandy, Ceylon, is gray (brownish gray before 
loss of the epidermis) , the edges of some of the scales and the inter- 
vening skin between some of the scales whitish. Near the head a 
lighter line begins on each side covering approximately half of the 
fifth and seventh scale rows and all of the sixth row on the anterior 
two thirds of the body. Posteriorly the stripe is on the fourth, fifth 
and sixth rows to the vent. The stripe continues to the tip of the 
tail. Anteriorly the scales of the stripe are dark edged and a chain- 
like pattern is in evidence on the white stripe; posteriorly the dark 
markings are lacking on the stripe. A black dot is present on the 
outer edge of the ventrals on the anterior half of the body. Between 
the stripes there is a series of transverse dark markings having ir- 
regular edges (these are continued below the dorsolateral line). The 
ventrals are ^ 143, the subcaudals 77 with possibly a few more 
missing from the tip. 

The specimens from Trincomalee differ from the specimen de- 
scribed in having the dorsolateral light line indistinct throughout the 
anterior part of body but beginning one or two headlengths behind 
the head is a series of buff spots slightly darker edged which continue 
back two thirds the length of the body. Posteriorly the stripe is more 
distinct but considerable pigment is scattered on the scales of the 
stripe and the lateral spots are more or less indicated. Darker 
markings between the stripes can be discerned with difficulty. A 
second row of lighter spots can be discerned on the outer scale row. 
These also are bordered with darker color. The dark marks on 
outer edge of the ventrals appear on only a few scales. The mark- 
ings on the sides of the head consist of a vertical light line in front of 
and behind eye. The labials are cream with dark linear spots on 
the first six that tend to border the sutures. 

The scales of Nos. 30706 and 30707 are respectively: ventrals, 125, 
126; subcaudals, 66, 69. 

The specimens are insufficient in number to determine w’hether 
these differences of color are constant and whether there is as large 
a constant difference in the ventrals and subcaudals as is here indi- 
cated ( maximum 25 ventrals and subcaudals) . Usually females have 
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a larger number of ventrals and the count of males of the lowland 
form will probably be even less than the low figures here given for 
the females. 

Genus Balanophis Smith 

Balanophh Smith, Pioc. Zool. Soc. London, 10S8, p. 

Genotype, Tropidonotus teyIonensi6 GQnthei. 

One species known, endemic in Ceylon. 

Balanophis ceylonensis (Gunther I 

Tiopidonotm chrysargua ceylouenais Gunther, Catalogue of the Coluhrine Snakes in the Col- 
lection of the Biitish Museum, 1838, p. 71 (type locality, Ceylon). 

Bolamphis ceylovenxis Smith, Proc. Zool. Soc. London, 1988, n. .">38; and The Fauna of 
British India . . ., Reptilia and Amphibia, vol. 8, Serpentes, 1948, pp. 810-811, fig 08, 

A and B. 

This rare snake has a series of 24-26 maxillary teeth followed 
by two enlarged grooved fangs. It may be diagnosed by the fol- 
lowing characters. Scales in 19 rows, all except outer row with keels; 
two preoculars, three postoculars; eight supralabials, four infra- 
labials touching first pair of chinshields; ventrals, 131-141; sub- 
caudals, 40-54; anal divided. Olive brown above, wdth more or less 
distinct reticulated, black cross bars, enclosing a dorsolateral series 
of large yellow^ or reddish black-edged spots. A dark brown stripe 
from behind eye on neck; skin between scales scarlet, the color evi- 
dent when the snake inflates its body. 

Genus Macropisthodon Boulenger 

Macropisthodov Boulenger, Catalogue of the Snakes of the British Museum (Xatiual His>- 
toiy), vol. 1, 1893, p. 203. 

Genotype, flavicept<. 

Only one of the four species of the genus is found in Ceylon. It 
is also distributed wddely in India. 

Macropiathodon plumbicolor iCantor) 

PI. XIII, fig. 2 

Tropidonotm pluwhicolor Cantor, Pioc. Zool. Sot*. Loiichai, lSSl),p. 54 (type locality, Malwa 
[SaugorJ, Central India). 

Macropisthodon plumbicolor Boulenger, Catalogue of the Snakcb in the Bntish Musemn 
(Natural Hiatoiy), vol. 1, 1898, pp. 207-268; Smith, Fauna of British India. Ceylon and 
Buiina, including the whole Iiido-Chiiiebe subregion; Heptilia and Amphibia, \ol. S, Serpentes, 
pp. 314-810, fig. 91), A and B. 

I obtained a single specimen in second growth forest 12 miles north 
of Trincomalee (EHT-HMS No. 30681). The scale fonnula is 27, 
(head), 23, 23, 17. There are 151 ventrals and 34 subcaudals, and 
the anal is divided. There is only a single preocular, the loreal en- 
tering the eye. There are three postoculars present and the temporals 
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are 2 + 3. Tlie fangs of this form are veiy greatly enlarged and are 
directed backwards in the mouth. 

The color in life -was nearly unifonn dull green above with some 
suggestion of darker bands on the anterior part of the body. On 
distending the skin these are wxll defined. Light pinkish areas are 
discernible on the sides on the anterior half of the body. The two 
outer scale rows are lighter than the others. The belly is uniform 
light cream wdth a minute dusting of darker pigment on the outer 
part of the ventrals. The specimen is a female. 

The range of ventrals and caudals for Ceylon specimens given 
by Smith {loc. cit.) is: ventrals, 153-154; subcaudals 40-45; 
2 37-47 based on 5 Ceylon specimens. The young arc strongly 
marked with a V-shaped spot on the neck, followed by an area of 
bright orange. Numerous black bars run across the body and tail. 
The species is rare in the plains regions, but is encountered fre- 
quently in the mountains. Its range extends to an elevation of 
7,000 feet. 

Genus Atretium Cope 

Atrctium Cope, Proc. Acad. Nat. Sci. Philadelphia, 18G1, p. 209. 

Qenotj'pe, schist osum, 

Atretium uchistosum (Daudin) 

Coluber srhistosub Daudin, Histoire Natmelle dea Reptiles, \ol. 7, 1808, p. 132 (Based on 
Rtishell’a An Account of Indian Serpentes, vol. 2 pi. 4). 

Atretium achietosus Qiinthcr, Reptiles of British India, 1804, p. 27,8. 

This species may be recognized easily by the fused intei nasals, 
vahmlar nostrils directed more or less upward, scales keeled without 
apical pits, one preocular, tw’o or three postoculars, eight or nine 
supralabials, the scale formula 19-19-17 all more or less distinctly 
keeled, strongly so on posterior part of body. Ventrals 129-160; 
subcaudals 53-85. Anal divided. 

No specimens in the collection. 

Genus Aspidura Waglcr 

Aapidura Wagler, Natililichcs System der Amphihien, 1880, [>p. 132, 101. 

(Genotype, brachyorroa Boie.) 

This genus has long been regarded as confined to Ceylon. How- 
ever, Laidlaw* reports the species in the Maidive Archipelago. It 
is not impossible, if the data are correct, that the species has been 
introduced from Ceylon, smee it is the snake species most common 
in that island and in places it is reported as “exceedingly common.” 

* Laidlow, in Gardiners, The Fauna and Geography of the Maidive and Laccadive Archi- 
pelagoes, vol. 1, pt. 2, 1902, Amphibia and Reptilia, pp. 119-122. 
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Kly to the Species of Aspidtjra 

1. Sculob in 15 lows; a pieocular i»rehent trachyprncta 

Scales in 1 7 rowb 2 

2. Two postoculuih touching the parietal 2 

Upper postocular toucUing the parietal; a pteoculur; snout pointed; subcaudals 

auigle gnentheri 

3. A preocular present ; biipraocular iiimo than half length of frontal ; snout rounded, 

brack yorrhua 

No pieocular 4 

4. Stipiaocuhir nut hull lenath ol irontul; Mioiit lonndeil; .subcaiulnls undrvided 

(usually) (opii 

Supraoculars moie than half length of frontal; hnout pointed; subcaudals purred, 

drummondliayi 

Anpidura drumniondhayi Boulenger 

Akpidura drummond-hayi Boulenger, Spolia Zeylaurca, vol. 2, 1904, p. 95, pi. (tjTe 

locality, Balangoda district, Ceylon); Wall, Ophidia Taprobanica or the Snakes of Ceylon, 
7921, pp. 218-214; ,loum. Bombay Nat. Hrst. Soc., vol. 29, 1923, p. Oil; Smith, The Fauna 
of British India, Ceylon and Burma including the Whole of the Indo-Chinese subregion; Rcptilia 
and Amphibia, vol. 3, Reipentos, Dec., 1943, p. SSS. 

No specimens examined. 

Aspidum trachyprocta Cope 

PL XVn, Hg. 2 

Ai,pidura trathyprocta Cup<*, Pioc. .\cad. Nat. Sci. Philadelphia, 1800, pp. 75-70 (t.\pe 
locality, Ceylon); Gunther, Reptiles of Bntish India, 1S64, p. 208, pi. 18, figs. F, F'; 
Boulenger, Fauna of Britiali India including Ceylon and Burma, Reptilia and Batrachia, 1890, 
p. 290; and Catalogue of the Snakes of the British Museum (Natural Hi8tor>’)) vol. 1, 1898, 
p. 818; Fletcher, Spolia Zeylanica, vol. 5, 1908, p. 98; Wall, Ophidia Taprobanica or the 
Snakes of Ceylon, Colombo, 1021, pp, 209-218; Smith, Fauna of British India, Ceylon and 
Burma, including the whole Indo-Chinese subregion; Reptilia and Amphibia, vol. 3, Serpentes. 
p. 387, fig. ion. 

Five specimens, U. IS. Nat. Miis. Nos. 19214 Juv. and 56150 o 
^‘Ceylon"; EHT-HMS Nos. 31245 c? and 31246 ? ^‘Ceylon and 
K. U. M. N. H. No. 24139 ^ Nuwara Eliya, Ceylon, are at hand, all 
falling within the limits of variation of the species. 

The type specimen according to Cope’s description has two un- 
usual characters: a central plate separating the second chinshields, 
and a small central postanal plate. These characters at least arc 
lacking in the specimens at hand. The characters of the scales on 
the sides of the anal plate, and the postanal plates do var^" however. 
In one, No. 31245, there is a small pair of scales inserted between 
the outer jiart of the anal plate and the ventral scale preceding; on 
each side of the anus, and partly concealed by the anal plate are 
four scales, increasing in size posteriorly. However the pairs fail 
to meet. The first postanal is large and single. Towards the end 
of the tail there are two divided subcaudals. In the female, No. 
31246, the four scales border the side of the vent, but the last pair 
is in contact; the intercalated scale between the anal and the pre- 
ceding ventral is present on one side only. In No. 56150 there are 
no intercalated scales, and but three scales border the vent, the last 
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pair not in contact behind the anus. The first two subcaiulals arc 
divided. The females lack the clawlike keels or tubercles on the 
lateral scales preceding and following the vent. 

The ventral and subcaudal counts for Nos. 19214 Juv., 81245 g , 
31246 § , and 56150 5 , respectively, arc: 142-23; 141-20; 135-13; 
143-16. 

These small snakes may be easily recognized by the shaip snout, 
with a single internasal. The rostral is very small and is visible 
above only as a point. The nostril is pierced between two nasals 
and the first labial. The scale formula is 15-15-15. 

No. 31246 ^ has a single median discontinuous line and a median 
ventral irregular series of dark browm spots. 

Nos. 56156 ^ and 31245 ^ have two or three or more irregular 
scries of small blackish dorsal spots. A brownish line passes back 
from eye on to the neck. The venter of the second specimen has 
considerable pigment scattered across each scale and not forming 
discrete spots. 

No. 24139 is dark, nearly uniform bluish black with a row of 
eight spots on the third scale row; the belly is light (red or yellow 
in life ?) with very numerous quadrangular black spots varying in 
size. 

Whether the black specimen is racially distinct from the remain- 
der listed, I do not know’. The cephalic scale pattern is faithfully 
duplicated in all. The rostral from Nuw^ara Eliya is truncate above 
w’hile in the others it is pointed and touching the fused internasal 
at a single point. Unfortunately the provenance of the other speci- 
mens are unknowm. 

Aspidura brachyorrhus (Boie) 

Scytale hrachyorrhoi^ Boio, Ifsis von Okcn, 1827, p. 517. 

Anyidura hrachyorrhos Boulenffpr, Fannu British India including; Ceylon and Burma, Eeptilia 
and Batraeliia, London, 1890, p. 2S8; Catalogue of the Snaket in the British Mubeum (Natural 
Historj'). vol. 1, 1S93, p. 311 ; Wall, Ophidia Taprobuniea or the Snakes of Ceylon, 1921, pp. 
204-207, hg. 43; and Jouin. Bombay Nat. Hist. Soc., vol. 20, 1028, p. 611. 

Calamaria «cytale Schlegel, Essai sur la Physiononiie dea Serpens, vol. 2, 1887, p. 42 (based 
on Boie'b Scytah brachyorrhos). 

No specimens examined. 

Aspidura guentheri Ferguson 

Aspidura guentheri Ferguson, Proc. Zool. Soo. London, 1876, p. 819 (iype locality. Coast 
4»f the West Province, CJeylon) ; Bouleng^r, Fauna British India, including Ceylon and Burma, 
Reptilia and Batrachia, 1800, p. 290; and Catalogue of the Snakes in the British Museum, 
vol. 1, 1898, p. 812, pi. 20, fig. 8; Wall, Ophidia Taprobanica or the Snakes of Ceylon, 1921. 
p. 208-209; and Joum, Bombay Nat. Hist. Soc., vol. 29, 1928, p. 611; Smith, Fauna British 
India, Ceylon and Burma including the -whole of the Indo-Chinese subregion; Reptilia and 
Amphibia, vol. S, Serpentes, Dec., 1048, p. 888. 

No specimens at hand. 
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Aspidura copii Gunther 

Aspidura copn Gunther, Reptiles of British India, 18f)4, p. 2(‘3, pi. 18. fig. E (type locality 
.Ceylon); Boulenger, Fauna Briti<th India including Ceylon and Burma, Reptilia and Batrachia, 
1S90, p. 289; and Catalogue of the Snakes 4/f the British Museum (Natural History'), vol. 1, 
1893, pp. 211-312; Wall, Ophidia Taprobaniea or the Snakes of Ceylon, 1921, pp. 207-208; 
and Joum. Bombay Nat. Hist. Soc., 29, 1028, p. 611: Smith, Fauna British India . . ., 
Reptilia and Amphibia, vol. 8, Serpentes, 1943, pp. 880-887. 

No specimens at hand. 

Genus Haplooercds Gunther 

Haplurcrcus Gunther, Catalogue of the Colubrine Snakes in the Collection of the British 
Museum, 18r>S, p. 200. 

Genotype, ceyIo7ien8i». 

A single recognized form is endemic in Ceylon. It is said to be 
common in certain highland districts. 

Haplocercus ceylonenm Gunther 

HaploccrcuB ccylouvum Gunther, Catalogue ot the Colubrine Snakes in the Collection of 
the British Museum, 1858, p. 14 (type locality, Ceylon); and Reptiles of British India, 1804, 
p. 294, pi. XVIII, fig. G; Boulengei, Fauna of British India including Ceylon and Burma; 
Reptilia and Batrachia, 1890, p. 291 ; and Catalogue of the Snakes in the British Museum 
(Natuial History), vol. 1. 1898, pp. 809-810; Wall, Joum. Bombay Nat. Hist. Soc., vol. 29, 
1028, p. 910, and Ophidia Taprobaniea or the Snakes of Ceylon, 1021, p. 148-149, fig. 88; 
Smith, Fauna of British India, Ceylon and Buima including the whole of the Indo-Chine.«!e 
subregion; Reptilia and Amphibia, vol. 8, Serpentes, Doc., 1948, pp. 340-341, tig. 100. 

Anpidura carinato Jan, Areh. Zoiil., 1802, 2, p, 80; and Elenco Sistematico Degli Ofidi, 
1898, p. 85; and Iconographie G^n^rale des Ophidiens, livr. 13, 1895, pi. I. fig. 5 (type 
locality, Ceylon). 

Aspidura ceylonensis Theolwld, Descriptive Catalogue of the Reptilt*s of British India, 1870, 
p. 143. 

A single Ceylonese specimen, U. S. Nat. Mus. No. 5896 lacks exact 
locality data. In color and pattern it agrees ■with Gunther’s ex- 
cellent figure (loc. cit), and falls within the knoTO limits of vari- 
ation of the species. The t'entrals are 204, the anal single, the sub- 
caudals 44. 

The relationship of this genus is apparently with Aspidura. How- 
ever much the resemblance with that genus, the differences are such 
as to warrant the separation into a separate genus. The variation 
in the ventral count is high — ^277 to 307 ; while the variation in the 
subcaudals is 37-56. The females have a ventral range 192-207; 
subcaudals, 37-50; males, ventrals 177-180; subcaudals 42-56. The 
greatest variation in number of scales is between a male* with a 
ventral-subcaudal coimt of 219 scales and a female with 257, repre- 
senting a total difference of 38. It is possible that so large a dif- 
ference is indicative of racial differentiation. 


Boulenger Catalogue, loc. cit., p. 810. 
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Genus Boiga Fitzinger 

Boiqa Fitzmgei, N(‘ue Classs. Rept., 1820, pp. 29, 30, CO. 

Genolxpo, ('oluha i}r(qulaui\ Menem. 

Five forms of the genus arc known to occur in Ceylon 

Key to the Ceylonese Species of Boiga 

1. Thiee pieoculuih; scale rows 19 at midhody leducmg to 15 neai vent; 4th and 

5111 labials enter oibit; length, 2 feet (?) harneti 

One pieooular; scales 19-27 at midbody; 8d, 4th and 5th labials onfei oibils. ... 2 

2. Scales in 19-21 rows; head color vaiiable 8 

Scales in 25-27 rows at midbody; a medial and tuo hiteial stupes on the head; 

length, 7 ft forsteni 

3. Scales m 21 rows leducing to 15 posteiioih ; leitebials enlaiged but slightly, 

trigonatua 

Scales in 19 io\\s> leducmg to 1.1 03) posteiiMlv. \pi<ebials luigo, nearly as bioad 
as long 4 

4. Head powdered brown without spofs; Total \ential& and subcaudalis, 8G2-S00; 

length, 3.5-4 tt heddoviei 

He.nl with daik markings, total ^entlalb and !»ubcaii(lals, 311-342; length about 
4 ft ceylonenm 

Boiga barnesi (Gunther) 

Dipma baincai Gunther, Pioc. Zool. Soc. London, 1809, p. 500, pi. k 1, fig 2 (t\pe locality, 
Cej Ion). 

Boiqa barnesi Smith, Fauna of Biitish India, Cejlon and Riiinia . . .; Reptilia and 
Amphibia, ^ul, 8, Scipentes, 1948, pp. 334-355. 

A rare species in Ce 3 'lon. Smith states that it is known onh’ 
from two specimens. Ventrals 208-220; cauclals, 98-100. 

Boiga trigonata (Schneider) 

Coluber irigonatiis Schneider, m Bechstein, tiansl. LaeSpede, vol. 4, 1802, p. 350, pi. \1, 
fis. 1 ttjpe locality, Vizagapatam, India). 

Boiga trigonata Nikolski, Faune de la Russie, 1910, p. 187, pi. VI (fugonutiim') ; Smith, 
Fauna of British India . . .; Reptilia and Amphibia, vol. 3, Seipentcs, 1943, pp. 349, 35(k 

figs. Ill, a-d. 

Kikami only Ik.Iii I’va province in Ceylon. 

Boiga heddomci (Wall) 

PI. xxn, fig. 1 

Dipi^ado morph us beddomu Wall, Records of the Indian Museum, 1909, p. 152; and Ophidia 
Taprobaiuca or the Snakes of Ce>lon, 1921, pp. 2b2-283 (type hicahty, Cejlon). 

Boiga cei/loncnsis Smith, The Fauna of British India, Ceylon and Burma * . . ; Reptilia 
and Amphibia, vol. S, Scipentes, 1943, pp. 351-853. 

Two specimens (EHT-HMS Nos. 30674-75) were captured 12 
miles north of Trincomalee, Cej'lon. The first was collected from 
under the bark on a standing, dead tree at an elevation of eight feet 

PuteXXII. Fig. 1. Boiga btddomciV^Wl. EHT-HMS No. 30675 $; 

12 miles north of Trincomalee, Eastern Province, Ceylon; total length, 
Boiga forsteni Dumeril, Bibron anii Dumeril. EHT- 
HMS AO. 30676 $ ; 12 miles north of Trincomalee, Eastern Province, 
Ceylon; total length, 1,130 mm. 
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from the ground. The second wa^ obtained at night crawling along 
the foundation of a building. 

The specimens seem to be placed properly in this specie^ The 
young specimen, No. 30674, was pinki‘-h-fawn in life with diagonal 
giayish markings on thc sides, (.hi the median doi^-al s-uilace aie 
small deep black spots tending to become paiied, although occa- 
sionally they are distinctly alternating. A dim daik line is present 
from the eye to the mouth angle. Thc belly is light, peppered 
sparsely with grayish, occasionally tending to form spots on the 
outer ventrals, in the latter halt of body. 

Boiga ceylonensis fGunther) 

Dipsadomot phus Guntliei Ci1 iloffim ot tho Colnbime Snakts in Uip Colleption of 

the British Museum, 1S38, p 17f) (t^pe locality, Ceylon) 

Boiija uylovens}^ Smith I’auni of Biitisli India, Ce\lon and Biiima . . ., Replilia and 

Amphibia, \ol 3, Seipentcs, 1043, pp 331-353 

Thib bpccieb occurb in India as •ncll ab in Ceylon No specimens 
are in the collections 

Botga forsteni (Dumeril, Bibron and Dumeril) 

PI xxir, iiK 2 

Tnglyphodon forstem IDumeiil, Bibion and Dnuuiil Eipetologit Gemh ih M)1 7, IS'ii 

pp 1077-1078 (t^pe localit\ uiiknoN\n) 

Dip^at, fontem Gunther, Reptiles ot Biitish India, 1804, p 30<), AmUisim Pick ZouI Soc 
London, 1871, p 1S7 ; Boulenger Fauna Biitish India , 1890, p. 302 

Boiqa JO) Sinn Wall, Ophidia Tapiohanica oi the Snakes of Ce\lon, 1921, p 263, Jouin 
Bombay Nat Hist Soc, 29, 1924, p 874; Smith, Fauna of Biitish India . . .; Reptilia 

and Amphibia, \ol 3, Seipentcs, 194.1, pp 8 >8-8 >9 

Dipsai fo) stint \ai cet/loninsis Andoison, Pioc Zool Soc London 1871, p 187 (t\pe 
Iocaht\, Ct•^lon) 

Two specimens (EHT-HINIS Nos. 30676, 30677) of this species 
were collected 12 miles north of Trincomaloc, Ceylon. Both were 
obtained in the immediate vicinity of dwellings at night. 

The color pattern of the larger specimen is complex. There is a 
scries of dorsal light spots, and a second series alternating with the^e 
on the median lateral region. A third series is present still lower on 
the side which alternates with the second series. On the edges ot 
the ventrals is a fourth series. Anteriorly, thc spots of the four 
series are larger and often contiguous; posteriorly they are nar- 
rower and usually separated. Occupying the int(*rvening spaces 
are areas or spots of brown, many scales of which arc black-edged 
These spots are usually contiguous. On the ventrals are series of 

Pl 4TE XXIII. Fig. 1 Dryophh pulverulenius Dumeiil, Bibron and 
Dmnenl. EHT-HMS No. 31M5 S ; 12 miles north of Trmcomalee, 
Eastern Province, Ceylon; total length, 1,322 mm. Fig 2. Microcep- 
kalophis gracilis Shaw EHT-HMS No 30683 d; 12 miles north of 
Trincomalee, Eastern Province, Ceylon; total length, 760 mm. 
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small dark spots. Two larger spots on the outer edges of the adjoin- 
ing scales alternate with two or three spots on scales that are con- 
tiguous. The small spots are farther from the outer edges of the 
scales, and less distinct. A narrow light-edged stripe runs from the 
fi’ontal to the nape. A broad brown stripe with a black edge runs 
from the eye to the angle of the jaw. All labials are edged with (iark 
brown. 

The scale counts for No. 30676 and No. 30677 are respectively: 
Ventrals 264, 257; subcaudals 111, 110; scale formula 39-27-29-17, 
37-27-28-17 ; upper labials 9, 10. 

Genus Dryophis Dalman 

Dri/ophis Dalman, Amilet't. Enlomol., 1823, p. 7 (subfetitiite numo foi Dn/inu\ Moiiem 
IpieoccupiedJ ). 

Gi‘uot>pe, Coluber uat^utuk Menem. 

Two forms, a brilliant green species and a dull brownish to grayish 
species, occur in Ceylon. They arc probably equally numerous; 
however, the green form is more frequently taken probably due to its 
more conspicuous coloration. 

Key to the Ceylonese S'pecies op Dryophis 

1. Deirnal appendage fonned of lo^stral scale only. Green in color m«utus 

Ventral suiface of the dermal appendage formed by rostral, the upper siuface 
covered with binall scales; color brownish or gray with some transveise black 
marks pnlverulentuh 

Dryophis pulverulentus (Dumeril, Bibron and Dumeril) 

PI. XXIII, fig. 1 

Drymua pulverulentus Diimeiil, Bibzon and Dumeril, Erp4tologie 04n6rale, vul. 7, pt. 1, 
1854, p. 812 (type locality not known). 

Dryophis pulveruUntut Bouleiiger, The Fauna of British India . . 181)0, p. 871; 

Smith, The Fauna of Britibh India . . ., Reptilia and Amphibia, vol. 8, Seipcnteb, 1043, 

p. 378. 

Passerita purpierase ens GUnther, Reptiles of British India, p. 307, pi. 23, P (Ceylon). 

This species is represented in the collection by five specimens, 
EHT-HMS Nos. 30731-30735, all from twelve miles north of Trin- 
comalee, Ceylon. 

Smith, loc, ciL, gives a lower average of ventrals and subcaudals 
for Ceylon specimens than for Indian specimens. His counts are, 
ventrals 179-193; subcaudals 151-178, Ceylon; ventrals 182-203; 
subcaudals 169-208 for south India. 

The smooth scales are ari’anged in oblique transverse lines, the 
scale fonnula being 15-15-13, the median row being enlarged 
slightly. The dermal appendage on the tip of the snout is as long 
as the eye diameter. 

The general color is brownish when the epidermis is intact or 
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grayish with epidermal scales removed. A series of more or less 
distinct darker crossbands are present, becoming indistinct poster- 
iorly on body. These spots are formed by the darker edges of cer- 
tain scales and the black intervening skin. There is a dark cephalic 
spot from the prefrontals to the back end of the parietals. An ir- 
regularly-edged dark stripe from the anterior end of the first labial 
to a point just behind the jaw angle. The ventral surfaces are 
powdered with brown or gray. 

The following data gives certain scale variations for the si>ecies; 

T\ble op Data on Dryophia pulvcinhntu,s 


Number 

Sex 

Vonti alb 

Sab- 

caudals 

Pie- 

oculai 

Post- 
oculai s 

Siipia- 

lahiaK 

Infra - 
labials 

30731 

6 

183 

173 

3-3 

2-2 

8-8 

9^9 

30732 

9 

181 

161 

3-3 

2-2 

S-S 

10-10 

30733 

$ 

178 

165 

3-3 

2-2 

8-8 

9-9 

30734 

c? 

183 

179 

3-3 

2-2 

S-S 

9-9 

30735 

6 

188 

175 

3-3 

2-2 

8-8 

9-9 


Dryophis nasutus (LacepMe) 

Coluber 7iat,utm Lac^petle, H btoiie Natuielle <les Swpents, \oI. ]. p. 100, vol. 2, p. *277, 
pi 4, hff. ’ (type locality, Cejlon, Guinea, Caiolma. Ileie lestiicted to Cevlon). 

Dryophia inycteruaju, rhodouotun Wall, Ophidia Taprobamca oi the Snakes of Cejlon, 1021, 
p. 293 (“a beautiful losc-pmk doisallj with pmkish-bulf \cntially,” Galatum Estate, Ce\lon, 
500-1,000 ft. hiRh). 

Dryophis iinsutufi .Smith. The F'tuna tif Biiti'«h India . . ., Reptilm and .Vniphiliia, 

\ol. 3, Seipente'', 1048, pp. 870-878, 

The specimens in the collection are U. S. N. M. Xos. 29428 “Cey- 
lon”, and 56419-56420 ‘‘Ceylon”; EHT-HMS Nos. 30714-30723, 12 
to 15 miles north of Trincumalee, Ceylon. This series has represen- 
tatives of several color varieties: yellow-green, grayish green, dark 
green, and lavender. All have the two cream lines on the ventrals 
and subcaudals, while only a few have also a median pair of white 
lines. In three cases these white lines continue to the vent; in the 
others they may be sliort or they may be absent, or at least not dis- 
cernible. 

Genus Hurria Daudin 

Hurria Daudin, Bull. Soc. Pliilcm. Pans, vol. 8, no. 72, Mai.. I'iOS, p. 187. 

Ocnot>pe, Coluber cirbirus. 

It seems that this name takes precedence over Cerberus Cuvier 
(1829 Reg. Anim.), which is used for this species by many herpe- 
tologists including Smith, loc. cit. See Stejneger, Herpetology of 
Japan, Bull. 58, 1907, U. S. N. M., p. 304, regarding the status of 
the two names. 

A single species, Hurria rhynchops (Schneider), is recognized as 
occurring in Ceylon. It is widespread in southern and eastern Asia, 
Malay Archipelago and the Philippines. 
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Hurria rhynchopn (Schneider ) 

Hufiiiih n/ndiop'i Sehnoidci, ITisloiia Amphibimuin natuialis <‘t litoiana, vol. 1, 1799, 
p. 24fi. 

Cf rh( i }hynihop'> Guntboi, Roptilc^ of Biilish India, 1S04, p. 270. 

A apecimen (EHT-HMS No. 30682 ) was captured in a salt water 
lagoon 13 miles north of Trincomalce, Ceylon. The color is lead 
with very indistinct darker banding; the ventrals are 147; anal 
divided; subcaudals 64. The scale formula is (40-27) -23-17. The 
keels are very strong on the scales, extending to the outermost row. 
(The outer row is not keeled in a Sumatran specimen at hand.) The 
labials are atypical in that only the first five are complete, the next 
five being divided transversely, leaving a series of very large ‘'tem- 
porals’’ between the labials and the normal temporals. The frontal, 
like the parietals, is broken into a number of scales. The greater 
part of the three outer scale rows is somewhat pinkish w’-hite, form- 
ing a stripe, not visible from dorsal view, since three rows are largely 
on the ventral surface. The specimen has a single prcocular (2 in 
the Sumatran specimen). 

The species is a common one in river mouths and lagoons es- 
pecially near mangrove associations. It also is reputed to enter 
fresh water. 

Family ELAPIDAE 

There are three genera of the Elapidae represented in the island 
of Ceylon. They may be recognized by the following key appli- 
cable to Ceylon specimens. All arc poisonous and among the more 
dangerous snakes. 

Kkv to TiiK Ceylonese Genera of the El.widve 

1. ^laMllaiy hone not ovtendjiij; foiwaxd the pululine; scales not oLluiue, 

the A'eitobial si'ins >«tionKl> enlaigcd; m*<k lucking clungatc nhs, and “hoo<l,” 

Bniuptruh 

Maxillno bone extending forward beyond the palatine; \eitcbial series not en- 

laigcd 2 

2. Scales in 13-lo lows thioughout the body; bcales not oblique; neck not dilatable, 

Callophis 

Scalch in 15-25 rows on body disposed obliquely; neck with elongate iibs, dilat- 
able, toiming a “hood”... Xitja 

Genus Bungarus Daudin 

Bungarith Daudin, Mag. Encs’cl., vol. 5, Year 8 (= 1S08), p. 434. 

Genotjpe, fascmtiu. 

Two species occur in Ceylon. 

Key to Species of Bung.\rus in CteYLOx 

1. Lustiuus black with a series of paiied linear white marks crossing the bod.\ ; 

lower paits W'hite; ventrab, 195-225; subcaudals, 37-56 caeruleus 

Black above with from 15 to 21 w'hite ciossbais, which arc nairow on the vo'tcbiul 
line and widen latcrallv; may be mdistmct m adult; belly white in young; 
banded black and white in adult ; \eiitialb, 219-236; subcaudals 32-42, aylumcuit* 


* Thi& tspeciet* was? mad\eiteutb omitted tiom the text. No specimens are at hand. 
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Bungarus caenileus (Schneider I 

Pt^eudohoa caetulea Schneidei, Hihtoiia Amiihibioium natuialis et literana, 1799-1801, i*. 
2S4 (BuRod on Russell’s An Account oi Indiuii Seipeiit"- . . \ol. 1, p. 2, pi. 1) Ct\iH‘ 

locality, Vi 2 ugapatani, India). 

Bunqarus taerulem (part) Boulenger, Fauna of Biitish India . . Reptilia and Batrachia, 
1890, p. 888 ; Wall, Ophidia Tapiobanica or the Snakes of Ceylon, 1921, pp. 437-4ol. 

One specimen is at hand, KUMNH No. 24140, taken at Negombo, 
Western Province, Ceylon, by W. C. Osman-Hill. 

The specimen is young, measuring 321 mm. in total length; the 
tail 36 mm. 

The head is dark above, light on supralabials ; a partial white 
band across back of head. The general color of body is gray-brown 
crossed by about 41 narrow transverse cream bands widening a little 
low on sides. At the anterior end of the body these are rather 
widely separated; at the fourth there is a pair of light lines sep- 
arated by one or two scale rows that cross the body separating 
wider intervening dark blotches ; farther back the^ white lines are 
farther apart until the white bands arc separated by distances ap- 
proximately equal to the intervening dark blotches. However they 
differ from the intervening bunds in having the vertebral scales, or 
at least some part of the vertebrals, cream in color. The venter is 
uniformly white. The bands are obsolete on the tail. The ventrals 
arc 208; the subcaudals 41, all single save one or two pairs near the 
extreme tip. The angle is single. The scale formula is 19 (17) -15-15. 

The head has been partially destroyed, presumably by ants, and 
all the characters cannot be determined. 

Genus Callophis Gray 

Ca//up/ws lllustiatioiis oi ludmn Zoologs, ^oI. 2, 1834, pi. su, tig. 1 tt\pe Calloplus 

CJunthei, Pioc. Z(k» 1. Sue. Lomloii, ISol), p, 7U. 

Only a single species is known from Ceylon. 

Callophis vielanitrm (Shaw) 

Coluber mdnuuJits »Sha\v, Ooiiwal Zoologj', \ol. 3, ISII2, p. 5.>2 (bast'd on Russell’s Indian 
Serpents, \ol. 1, 1799, p. 12, pi. 8) (t.>pe locality, Nerva, Bengal); Smith, Fauna of Biitish 
India, Cejdon and Bunuti . . ., Reptilia ard Amphibia, \ol. 3, Seipentes, 1948, p. 420. 

Callophis hnnaculata Wall, Oplndia Tapiobanica or the Snakes of Ceylon, 1921, pp. 497- 
301, fig. 90. 

Two specimens of this rare snake were obtained by H. G. Diegnan 
at Clodagh Estate, Rattota, Matale District, Ceylon <U. S. National 
Museum Nos. 120334, 120335. Wall reports 7 other specimens 
from the island. 

Description: Rostral one third or more, wider than long, the part- 
visible above about two thirds of the prefrontal suture; internasals 
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one third wider than long, their mutual suture less than half the pre- 
frontal suture; prefrontals slightly longer than wide; frontal length 
four fifths of the distance from tip of snout; parietals very large, 
their length greater than their distance from the end of the snout, 
and twice as groat as their width; anterior seminasal higher than 
wide, almost inclosing the nostril, much larger than posterior; pre- 
ocular very large, longer than high; supraocular rather small, one 
half or less the area of the anterior temporal, which touches only 
the lower of two postoculars; six supralabials, the order of size 
being 1, 2, 4, 5, 3, 6, three scales touching the nasals, third and 
fourth entering orbit, fifth touching lower postocular, sixth as long 
as the temporal, but narrower; an enlarged secondary temporal also 
borders the parietal. 

Diameter of eye a little less than its distance from the com- 
misure of mouth. Mental very little narrower than rostral ; anterior 
chinshields one fourth longer than posterior chinshields ; six infrala- 
bials, first four touching the anterior chinshield, the fourth very 
large ; posterior chinshields separated from the first ventral by four 
scales. 

Thirteen scale rows from head to anus; seven or eight about base 
of tail. Ventrals 231, the first divided; 28 divided subcaudals; anal 
divided; no apical pits; under magnification scales appear finely 
striated. Maxillaiy with a single fang, but no other teeth apparent. 

Coloration. Above generally gray-brown with 19 transverse 
bands of black on the dorsum, these sometimes complete, sometimes 
broken mesially and the opposite half occasionally displaced. The 
spot on neck somewhat heavier than others; two black bands en- 
circle the tail; the ventral surface bluish gray with six small black 
spots arranged more or less symmetrically; venter, fawn on under 
side of neck, gradually becoming darker salmon orange to pinkish 
on later fifth of body; outer one or two scale rows somewhat fawn, 
merging into dorsal and ventral color. 

Top of head nearly uniform brownish. A diffuse blackish spot 
about eye, extending along lower part of labials to a blackish spot 
near angle of mouth but enclosing a roundish cream spot which 
covers parts of three scales, but is chiefly on the anterior temporal ; 
this followed by a lateral cream area extending from throat; nuchal 
dark band curving back is more or less connected with dark area at 
angle of mouth. Occasional dark flecks, usually confined to median 
row or third outer row. 

A young specimen, U. S. N. M. No. 120334, from the same local- 
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ity agrees in almost all details of squamation. The posterior chin- 
shields are proportionally larger, nearly equalling the size of the 
anterior. There are 223 ventrals, and 37 subcaudals. There are 16 
dorsal transverse body spots (some broken) with two on tail, both 
of which are inteiTupted ventrally. The colors are faded. The spot- 
ting on the third outer scale row is a little more regular and there 
are more of the scattered dark fleck«. The small subcaudal spots 
are not evident. The flecks on the dorsal scales tend to form lines. 
The head is a very light brown with only minute flecks. The eye 
spot and the spot at the angle of the mouth are very diffuse, scarcely 
discernible without a lens. The neck band is black. 

There are certain obvious differences between the specimens here 
described and descriptions given of Indian specimen^. Thus there 
are marked differences in head coloration, the type and others arc 
described as having a black head and neck; with a pair of yellov 
spots on the occiput. The Ceylon adult loses the series of lines on 
the back and they are scarcely evident in the young; Smith states 
that the under part of the tail is red, while TVall, perhaps speaking 
of Ceylon foims mentions the color as pearly gray or pale bluish. 
The Indian species is regarded as small (about a foot long). The 
larger of these two specimens is approximately 437 mm. (approx- 
imately 17% inches) suggesting that it is a larger form than the 
Indian species. Moreover there is a smaller number of ventral^? 
(when sexes are compared) in the island specimens. While I believe 
the Ceylonese form worthy of subspecific designation, material as 
yet is too scanty to delimit the form. 

Genius Naja Laurenti 

Xaja Lauionti Speciiucn nu^icum exhibens S\nopsin Ropt ilium omendatuin, p 00 

Ge^^ot^pe Coluber naia Linnaous, 

Xaja naja naja (Linnaeus) 

PI. XXIV, fin. 2 

Colithei mm Linnaeus, S\ sterna Naturae, 10th ed., 17r>S, p 221 (Bated <in Soba, Thes- 
auius, vol. 1, 1734, pis. 44, 87), 89, 90, 97 1) (tjpe locality, India). 

.Na;n nam poh/ocellata Deianijandla, Ce\l(m Joiiin. Sci., tec. B. m> 1 21, l‘».^9, p 233 (t>pe 
localitj, PoloiinHiu\a, N. Cenlial Piovmce, Cejicn). 

Xaja mja naja f?mith, The Fauna of Biitith India . . Roptilia and Amphibia, \ol 3. 
Seipcntes, 1948. pp 428, 481; Deranij agnla, .^polia Ze>lunica, \ol. 24, pt 2, 194'), p. lOy. 

Deraniyagala iloc, cit.) has limited the distribution of the sub- 
species Naja naja naja to the island of Ceylon, and has applied 
names to certain Indian forms. While it is almost certain that there 
are forms worthy of names occurring on the continent, Deraniyagala 
suggests that since he has not been able to consult the “various rare 
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old publications containing the different descriptions of Naja” some 
of the names may not be correctly applied by him. In view of the 
possibility that the name Liitescemj which he applied to a penin- 
sular race, may be applicable to a northern race, he suggests an al- 
ternative name, Naja naja inadrasicnsis for the same. Smith, loc. 
at., regards Naja naja naja as extending throughout much of penin- 
sular India. 

The chief structural character offered by Deraniyagala in sep- 
aration of the Ceylon forms seems to be in the position of the open- 
ing of the poison groove. In N, n. 7iaja it is well above the apex, 
in the nearest continental form the outlet is said to open at the apex. 
Tlie markings differ in details. 

There are four specimens in the collections from Ceylon: U.S.N.M. 
No. 120333, Peradeniya, Kandy Dibtrict, Ceylon; EHT-HMS Nos. 
30702-30704, 12 miles north of Trincomalec, Ceylon. 

All are the typical ‘‘spectacled” cobras. They vary somewhat in 
the number and distinctness of the black bars across the venter, 
which may or may not be traceable across the dorsum and the mark- 
ings vary with age. The scale characters of the four specimens are 
recorded in the following table. 

T\ble of D\iv on Ceylonese Specimens op Naja naja naja 


Nmiibpi 

SeK 

Venti.'Is 

Sub- 

(uudals 

Supia- 

labialb 

Infra- 

labiuls 

Sc,ile lowb 

30702 

6 

185 

57 

7-7 

9-9 

35, 23, 23, 15 

30703 

$ 

187 

59 

7-7 

8-8 

35, 23, 23, 15 

30704 

9 

192 

60 

7-7 

8-8 

35, 23, 23, 15 

120333 

$ 

188 

60 

7-7 

8-8 

33, 23, 23, 15 


Three first labials touch the posterior nasal ; the temporals are 2-3 
(in one specimen a small scale makes a count of 2-4). In No. 30702 
there is a very small triangular labial between the fourth and fifth 
labials. It presumably is a segmented portion from the fourth. 

The number of black marks across the venter can be determined 
with difficulty in older specimens. They vary Jn width ; the first and 
third or first, second and third being usually widest. 

FAMILY HYDROPHIIDAE 

Ceylon has known representatives of several genera of the sea 
snakes, and it is probable that others, not yet reported also occur. 
Wall, in his Ophidia Taprobanica, has listed 22 species under 16 

Pl4tb XXIV. Pig. 1. Aghhtrodon hyjmale (Merrem). EHT-HMS No. 
30691 $ ; 12 miles north of Trincomalee, East?em Province, Ceylon ; total length, 
354 mm. Fig. 2. Naja naja naja (Linnaeus). EHT-HMS No. 307025 ; 12 
miles north of Trincomalee. Eastern Province, Ceylon ; total length, 936 mm. 
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genera. 1 have found authentic records of only the following genera : 
Kerilia, Hydrophis, Lapemis, Astrotia, Pelamt'a and Microcepha- 
lophis. 

These may be distinguished by the following key. 

Kky to CBViiONESE Gener.\ of tue Hydbopuiidve 

1. Venlinl.s <lihtinct Ihroughout length, ntunuilly entire, not divided 2 

Ventrals, except near anterior part of venter, either divided medially by a longi- 
tudinal fissure or vestigial (smaller than adjacent sculea oi absent) 3 

2. Scales noniial, imbricating, not more than 23 rows around the body, not (luud- 

langular or juxtaposed Kerilia 

Scales tending to be quadrangular, or hexagonal, juxtaposed, not or scarcely im- 
bricating; moie than 25 scale" around body Hydrophis 

8. Head very small, the greatest diameter of body four or five times that of the 
neck; the neck and anterior thinl oi two fifths of body very slender, posterior 

part compressed and deepened Microccphalophis 

Head not especially small, the diainetei of the neck one thinl or less that of the 
greatest body diameter 4 

4. Dorsal scales pointed strongly imbricate; ventrals divi(le<l into two lialvc's; large 

species, of largo girth Astrotia 

Dorsal scales juxtaposed, subiiiiadrangular in shape 5 

5. Ventrals when distinct with a longitudinal fissure; dorsal coloration nearly uni- 

form; lateral and ventral coloration lighter (whitisli yellow) with or without a 
longitudinal darker or lighter lateral line; lower scale rows not larger than others, 

Pelamis 

Ventrals when present more or leas divided; lower three or four mws of lateral 
body scales larger than others Ijipemis 

Genus Kerilia Gray 

Keriha Gray, Catalogue of the Snakes in the British Museum, 1840, p. 57. 

Genotype, Kerilia jerdom. 

Only ii single species known. 

Kerilia jerdoni jerdoni Gray 

Keriha jirdoni Grey, Catalogue of the Snakes in the Britisli Museum, 1849, p. 57 (type 
locality, Mndra^); Smith, The Fauna of British India . . Reptilia and Amphibia, vol. 

8, Serpentes, 1043, pp. 440-447, fig. 143. 

There is no specimen present in the collection. 

This species of sea snake may be diagnosed by the following 
characters: large imbricating scales; head shields of the normal 
number except loreal absent; scales in 19-23 rows; one preocular, 
one postocular; ventrals narrow; six supralabials, anterior temporal, 
one; ventrals 225-253. Body of equal diameter throughout. Dark 
bands encircle the body in the young and may be retained in adults. 

Genus Hydrophis Latreille 

Hydrophis Latreille, Hibtoiie Naturelle des Reptiles, vol. 4, 1802. 

Genotype, fasciatus. 

Only three of the numerous species of this genus have been re- 
ported in Ceylon. These are cyanocinchis, bitiiberculahis and 
lapemoides. 
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These three forms may be distinguished by the following synopsis. 

Key to Ceylonese Species op Hydrophis 

1. Scales on the deepest part of the body with rounded oi indi-.tiuetly poiuted tipn, 

distinctly or feebly imbricate; 5-S solid ina\illur>* teeth behind the fang&; 

body elongate 2 

Scales on tliickeht part of brdy subquadranguiai or hexagonal in >hape, juxta- 
posed, nonimbiicatc; S to 18 maxillary teeth behind fangs; two anterior tem- 
porals; 29-33 scale rows on the neck; ventrals, 814-372; head with a curved 
yellow iiiark in young, lost or indistinct in adults lapemoi{Itt> 

2. One anterior temporal ; body uniform gray 7 or 8 solid maxillaiy' te^th behind 

fangs; greatest diameter of head four times that of neck; scales, 27-48; 

ventrals, 276 bituberculatu'^ 

Two anterior temporals; body banded with annuli; 3 or 0 solid maxillarj' teeth 
behind fangs; diameter of head at most two and one-half times that of neck, 

ci/finocnictus 

Hydrophis cyanocinctus Daudin 

Hydrophis cyanocinctus Daudin, Histuire Natuielle des Reptiles, vol. 7, 1803, p. 3S3 (Based 
on Russell’s An Account of Indian iSerpents, vol. 2, p. 10, pi. 9) fSandarbaiis). 

See characters in Key. No specimens in the collection. 
Hydrophis bitub ere ulatus Petei*s 

Hydrophih bituberculntutt Peteis, Aloiiutsb. Aknd. Wiss. Beilin, 1872, 833 (type locality, 

Colombo, Ceylon). 

No specimens in the collection. The species is known from a single 
specimen. 

Hydrophis lapemoides I Gray) 

Atuira lapemoides Gray, Catalogue of the Specimens of Snakes in the Collection of the 
British Mu.seum, 1849, p. 46 (typo locality, Ceylon, Madras. Here restricted to Ce>lon). 
Hydrophis lapemoides Smith, Monograph of the Sea Snakes, 1926, p. 86. 

No specimens in the collection. 

GENrs Microcephalophis Lesson 

Microcephalophis Les.son, In Belanger, Voy. Iiid. Orient, 1834, p. 32 m. 

Genotype, gracilis. 

Of the two species recognized, only one has been recorded from 
Ceylon. 

Key to the Species of Microceph.vlophis 


Prefrontal not touching tin* third supralabial; ventrals, 220-330 qracih^ 

Prefrontal touching the third supralabial ; ventrals, 404-468 cantons 


Mici'ocephalophis gracilis gracilis (Shaw) 

PI. XXIII, fig. 2 

Hydrus gracilis Shaw, General Zoolog,v, vol. 8, 1802, p. 5(50. 

Microcephalophis gracilis Wall, Ophidia Taprobanica or the Snakes of Ce>*lon, 1021. vi». 
323-330, fig. 02; Smith, Monogaph of the Sea-snakes (Hydrophiidae), Nov. 27, 1926, pp. 
121-213, fig. 84, skull; and Fauna British India including Ceylon and Burma, etc.; Reptile.^ 
and Amphibia, vol. 3. Serpentes, pp. 323-330, fig. 62, A-D. 

I collected this species from the beach 12 miles north of Trincoma- 
lee, Ceylon (EHT-HMS No. 30083). The specimen was very' active 
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but M’holly unable to make any progression on the wot sand. Tt had 
been stranded by a small wave, and when found was less than four 
feet from the edge of the water. 

This species is regarded as rare throughout most of the wide area 
where it occurs. Smith (Monographl reports a Ceylon specimen, 
and Wall (loc. cit.) mentions four specimens in the Colombo hlu- 
seum, presumably from Ceylon. He reports it as common on the 
IMalabar and Coromandel Coasts of India, and gives its range as 
extending from the Persian Gulf to Japan. An Australian record 
needs further confinnation since it has not been recorded in the in- 
tervening temtory. The other species of the genus (M. cantoi'is) 
is unknown as yet in Ceylonese waters. 

The ai-rangement of head scales conforms to Wall’s figure save that 
the rostral is higher and the width of the rostral one third greater. Tlie 
ventral count is 233, the subcaudals 38. The latter part of the body is 
extremely compressed, the dorsal part forming a sharp crest. The 
anterior naiTowed part however is nearly cylindrical. The depth of 
the head at the mouth angle (5.3 mm.) is contained in the greatest 
body depth (22 mm.) about four times. There are 31 scales around 
the neck (33 counting the divided ventrals), and 29 a centimeter in 
front of the anus. 

Several small barnacles are fastened to the scales of the specimen. 
Smith has recognized a subspecies of gracilis on the coast of the 
Malayan Peninsula and Java. 

Genus Astroti v Fischer 

Astrotia Fischei, Abb. Natuiw Vt*i Hauibuiff, \ol iJ, ]8r>f}, p 3s. 

Genotype, sdiizophulis — stokt'^i. 

Only a single species known. 

Astrotia stokesii (Gray) 

Hydius 6toke6u Giav, In Slokos' Disco\eiy of Austialia, ^ol. 1, p. 502, pi 3. 

Ahtrofia Wall, Mem. Aamt. Soc. Bengal, vol. 2, 1009, p. 250; Ophidia Tapio- 

bamca . . 1923, p. 890; Smith, The Fauna of British India . . ., Reptilia and 
Amphibia, tol, 8, Serpentes, 1948, pp. 471-472 

This, the largest of the sea serpents, is known from the western 
coast of Ceylon. No specimens are in the collection. 

This form may be recognized by the character of the ventral 
scales. These are divided in two, except anteriorly, and the halves 
are pointed or with a dentate tip. The ventrals are 226-286, the 
preanals strongly enlarged. The diameter of the neck is more than 
half the greatest body diameter. One preocular and two postoculars 
are present. The supralabials are 8-10, the infralabials 10-12. The 
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scale rows vary between 37 and 47 on the neck, and 47-59 on the 
body. 

The color is “yellowish or pale brown, with broad black or dark 
brown bands more or less complete, or with dorsal bars and ventral 
spots. Spots or narrow bars often present between the annuli. 
Head dark olivaceus to yellowish.” 

The species reaches a length of at least 1600 mm. and the giidh 
of a large specimen may exceed 260 mm. 

(lENUs Pelvmis Daudin 

Pclamih (in paif) Dai'cl n, Hi'stoiie Natuidle, Geii^ialo et Paiticuli&ie de< Ripljlts 
Year XI, \ol. VII, pp. 8oT. 361, 302 

GenoUpe, Atiquts platunii, 

Only one species is generally recognized. It i«j one of the most 
widely distributed of all snakes. There are a number of so-called 
color varieties. 

Pelami^ platurus (Linnc) 

Auguih platvrus Linn^, S>‘>tenu» Naturae, ed 12, 1760, p. 891. 

Pelamis platuriux Gray, Ann. Philot. , 1825, p. 16; Smith, Monogiapli ot the Sea-snakes 
( Hj-diophiidae), No% 27, 1926, pp llb-120, fig 83, Smith and Ta\Un, U. S. Nat Mus Bull , 
No. 1S7, 1946, pp 176-177. 

The puzzling variety of color patterns and the remarkable varia- 
tion in scale rows and ventral scale counts suggest strongly that the 
assemblage of forms now’ placed under this specific designation rep- 
resents more than a single species. The scale row> reputedly vary 
from 49-67 row’s, a difference of 18 row’s. The ventral scale«i vary 
betw’een 264-406, a difference of 142. Few’ if any other ^snakes have 
scale variations of this magnitude. 

Specimens are at hand from Ceylon belonging to tw’O or three 
w’ell-marked color forms. 

U. S. Nat. Mus. No. 19213 is a specimen in w’hich the body is 
blackish above (faded), and yellowish below, the black beginning 
on the head in the region of the nostrils and extending along the dor- 
smn in a band 11 scale row’s in w’idth, for about one third the length 
of the body. Where this ends, there begins a series of transverse 
bands, contiguous mesially and extending dow’n on the sides. Pos- 
teriorly the dorsal parts are separated. There are no lateral spots 
save on the tail w’here small spots intervene on the sides betw’ecn the 
bands. 

U. S. Nat. Mus. No. 31212 has the black coloration forming a 
series of spots contiguous on the median dorsal line. Po.'steriorly the 
spots are rhomboidal, extending rarely half w’ay dow’n the side. The 
intercalated spots may be distinguished by their being low’er on the 
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sides of the tail. This specimen, although a shorter specimen than 
the preceding one, has the nostrils distinctly farther back from the 
tip of the snout. 

A third specimen from the northeast coast, 12 miles north of 
Trincomalee, is coal-black on the dorsal 25 scale rows, and dirty, 
grayish lavender on the ventral part of the body save for an indis- 
tinct lighter line separating the two colors. The labials are not 
lighter than the ventral coloration. The tail is clear pinkish white 
with a series of transverse coal-black bands, contiguous or not, dor- 
sally, and a series of black spots alternating with them on each side. 
In front of and behind the vent there is a deep black spot. 

The ventral-subcaudal scale counts for Nos. 31213, 31212 and 
31250 are, respectively, 334-44, 369-52, 360-55; and the midbody 
scale iws are, respectively, 58, 51, 58. The four preanals in No. 
31212 are reduced to the size of other ventral scales and the scales 
preceding these are not enlarged. 

Thus if one considers these variant forms as worthy of names, 
they must be regarded as species rather than subspecies. 

Genus 'Lapemis Gray 

Laptm}i, Giav, IIlustiati(>n> ol Indian ZouIukj, chiefly selected finiu the collection of Majoi- 
Geneial Haidwicke, vol. 2, 1835, pi. 87, fig. 2. 

Geiiotjpe, iMpenuti curtus Shaw. 

Two species are known. 

Lapemis curtus Shaw 

Lapemis curtus SImw, Geneial Zoology, \ol. 3, 1802, p. r)G2 (type locality not gi\en). 

A single specimen, EHT-HMS No. 30678 5 , w^as taken on the 
shore of the Bay of Bengal, 13 miles north of Trincomalee. The 
following scale charactei's obtain: frontal shorter than its distance 
from rostral; parietal broken into three or four unequal scales; one 
preocular, one postocular; seven supralabials, the two last very 
small ; second supralabial bordering the prefrontal ; fourth only bor- 
dering orbit ; two large anterior temporals, tw'o posterior temporals ; 
three infralabials border the chinshields; both pairs of chinshields 
separated by one or tw^o scales. 

The scale rows counted at various points on body are 35-37-30- 
40-33; scales more or less quadrangular, juxtaposed; ventrals 193, 
more or less distinct throughout; subcaudals 45 (scales in a row 
on lower edge of tail) , 

Head normal, the body greatly thickened and laterally com- 
pressed; at its greatest depth approximately three times depth of 
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neck; back with a moderately sharp ridge; gray with 58 band^ 
across the back separated by one or two scales on the median dorsal 
line and coming to a point low on side; below these and on venter 
yellowish buff. 

Family VIPERIDAE 

The family consists of two subfamilies, Yiperinae and Crotalinae. 

Subfamily Yiperinae 

This subfamily is represented in Ceylon by two genera, Echis and 
Vipera, each represented by a single speoie>. 

(tEnus Vipera Laurenti 

Yipeta Lauienti (pait), SiKnniwi itUHlicMiiti, c\hihens SMiopsin Rpptiliuni finfiidatiirij, ITIIS, 

p. 1)0. 

Gonotype, leth = r7sp/s. 

Vipera russelli russelli I Shaw) 

Colubii rmktili Sliaw, Nutinahfc^tb Miseellanj \ol. S, pi. 21)1 (1797) (t\pe localiU, India, 
1>N infeience). 

Viptia rut>helli Stiuuch, Mem. .\cucl. St. Petei-shuig, 7, XIV, No. <>, p. Wall, Ophidiu 
Tapiobaiucu oi the Snake'^ of Ce\lon, 1921, p. ,704. 

Vipeia nibhclli rmf,eUi Smith, The Fauna of Butish India . . Reptilia and Amphibia, 

\oI. ,S, Seipentes, 1943, p. 483 

Two specimens (U. S. Nat. Mus. No. 115611 and EHT-HMS No. 
30679) arc at hand, the latter taken 12 miles noi*th of Trincomalee. 
Ceylon, I have the skin of a fine specimen (EHT-HMS No. 31254) 
presented to me by Major CJeneral Richardson. It was killed by 
him in his yard in Trincomalee. 

This snake is not rare in this part of Ceylon, ycvenil dead speci- 
mens were seen along the road. 

The species is not aggressive. Usually, wlien disturbed, it his>es 
rather loudly. 

(tENUkS Echis Merrem 

Kthik Moiicm (p<nt.)^ TenliuutMi Svstfiiiiitis .A.mplubioimii, l.v20, p. 40. 

Gtmotvpo, AV/l/^ (annata. 

Echis carinatus Schneider 

Pt,eudoboa tarimta Schneider, Histona Amplubioium natuialis et liteiaiiu, \ol. 2, ISOl, p. 
285 (species bused on Russel, An Account of Indiana Seipeiitt. . . .) 

Bchiti iariuata Fajiei, The Thanatophidia of India . . ., ]''74, pi. 12; Wall, Ophiditt 

Tapiobanica oi the Hnakeb of Cejlon, 1021, pp. ,720-547, fig-s. 03-J),"). 

No Ceylonese specimens of this species are in the collection. I 
have taken it in the city of Bombay. 

In Ceylon the species is known only from the extreme noilhern 
part and may be of relatively recent introduction. It is a small 


37—90 
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snake that has the habit of producing a curiout^ rasping sound. The 
scales have a sawlike crest or keel which when rubbed together pro- 
duce the sound. 

Subfamily Crotalinae 

This subfamily is represented by two genera, Agkistrodon and 
Trimcres'iirvs the first with two, the second with one species. 

GENUS TRTMEREsuRus Laccpede 

Trnneresurua Lacep^de. Ann. du Mus. Paris, vol. 4, 1804, pp. 19G, 200 (part). 

Genotype, Trimeretturuti vxrid 8. 

This genus name as applied to Asiatic forms, is. I believe, com- 
posite, as is the name Bothrops as applied to related groups of pit 
vipers in Mexico, Central and South America. 

Only a single species is known from Ceylon. 

Triyyieresunis trigonocephalus (Sonnini and Latreille) 

Vipera trigonocephala^ Sonnini and Latreille, Histoire Natiirellc des Reptiles, vol. 3, ISOl 
(ISOS?), p. 175 (type based on Seba, Thesaurus, vol. 2, pi. SO, No. 2 fsftid to he from the 
Island of St. Eustace] ) ; Daudin, Histoire Naturelle Gto4rale et Particuliere des Reptiles, vol. 
6, year XI (1803), pp, 175-177. 

Cophias trigonocephalus Merrem, Tenlanien Systemutis Aniphibiorum, 1820, p. 156. 

Megaera trigonocephala Wufilor, Naturliches System der Amphibien, 1830, p. 174; Gray, 
Zoological Miscellany, 1842, p. 40; Kelaait Prodromua Faunae Zeylanicae, being Contributions 
to the Zoology of Ceylon, vol, 1, 1868, p. 142; and idem, vol. 2, pt. 7, 1854, p. 8 (trigone- 
cephala). 

Trigonocephalus nigro-marginatus Kulil, Beitrage Zool., 1832 (1820), p. 90; Schlegel, Ehsai 
sur la Physionomie des Serpens, 1837. 

Bothrops nigro-marginnl ns Dumeril, Bibron and Dumeril, Erp#tologie Genfrale, vol. 7, pt. 2, 
pp. 1.615-1537. 

Megaera olivacca Gray, Zoological Miscellany, 1842, p. 12 (type locality not known); and 
Catalogue of the specimens of Snakes in the collection of the British Museum, 1840, p. 12. 

TnmeresHrus tngonocephalvs Gunther, Reptiles of British India, 1864, p. 300; Theobald, 
Descriptive Catalogue of the Reptiles of British India, 1876, p. 228 ; Boulenger, The Fauna <»f 
British India, including Ceylon and Burma; Reptilia and Batrachia, ISDO, p. 431; Wernei, 
Abh, Vehr, Zool. Bot. Ges. Wien, vol. 43, 1893, p. 852; and Sitzb. Vehr. Zool. Bot. Ge.s. 
Wien, vol. 46, 1896, p. 10; Abercromby, The Snakes of Ceylon, 1910, pp. 49, CO; and Spoilia 
Zeylunica, vol. 7, 1911, p. 207; idem ibid.^ p. 304; Wall, Oiihidia Tupiobaiiica or the Siiakis 
of Ceylon, 1921, pp. 560-564, fig, 08 (head); Joum. Bombay Nat. Hist. Soc., vol. 30, 1925, 
p. 249; and Poisonous Snakes of India, 1028, p. 50; Smith, The Fauna of British India in- 
cluding the whole of the Indo-Chinese subregion; Reptilia and Amphibia, vol. 3, Serpentes 
Dec., 1943, pp. 506-507. 

Lachesis trigonocephalus Boulerger, Catalogue of the Snakes in the British Museum (Natural 
HistoiyO* vol. 8, 1896, p. 559; Fearless, Spoilia Zeylanica, 1909, p. 54 (Badula). 

One specimen (No. 5894) is present in the U. S. National Museum 
Collection. 

Scale rows are 26-21-19-15; supralabials 10-11; infralabials 12; 
one or tw^o pairs of suboculars separate the labials from the eye; 
ventrals 147, the terminal ventral divided forming two scales deeply 
notched between; anal single; subcaudals, 58, double. The supra- 
ocular is divided, and separated from those of the opposite side by 
five irregular scale rows. 



Taylor: The Snakes of Ceylon 


595 


The skin is dark, approaching coal black near the dorsal surface. 
IMost of the scales are some shade of green with black areas with 
elongate extensions. This series of markings may be more or less 
connected. Upper part of head greenish, the scales often partially 
black-edged. A broad black stripe present from eye to mouth angle. 
The supralabials are yellow, with a dark line crossing below eye; 
the ventrals are yellowish or greenish, edged with yellowish. The 
under side of head is yellowish. The tail is black at the tip. 

Genus Agkistrodon Beauvois 

Atjkiatrodon Boauvois, Tiuiis, American Phil. Soc., vol. 4, 1799, i>. 381. 

Genotype, Agkistrodon mokasen. 

Two forms of this genus are recognized in Ceylon. These may be 
dijfiferentiated by the following key. 

Key to Ceylon Species op Agkistrodon 

A. Hump on snoui tip occupies only the middle of the tip; ventrals, 120-13."); mi1>- 

caudals, 28-30; 880 mni. in total lenuth 

B. Hump on snout tip occupies the whole of the tip; ventrals, IS^-l,)?; subcaudah, 

32-4(j; 545 niiii. in total length hypmlc 

Agkistrodon nepa (Laurenti) 

Coluber nepa Lament i, Spocimon medicuin, exhibons Plynoppin Roptilium einendatuni, 170S, 
p. 07 (ba.sed on Sebu, vol. 1, i»I 19, fi/?. 7) (type locality, erroneouhly “Madagascar’'). 

Hypnale nepa Gunther, Reptiles of British India, 1804, p. 894 (part.). 

Annstrodon nepa Smith, ,7ourn. Bonilmy Nat Hist. 8oc., vol. 89, 1037, p. 730; and Fauna 
of Britii^h India, Ceylon and Burma including the whole of the Indo-Chint*be subregion; 
Reptilia and Amphibia, vol. 8, Serpentes, 1943, pp. 600-501, Ceylon tHngkalla, Kandj% Am- 
bewela, Mudulkaleh 

Ancistrodon hypnale Bnulcnger, TJie Fauna of Brithih India including Ceylon and Burma, 
1S90, p. 424 (part.). 

Ancistrodon millardi Wall, Ophidia Taprobanica or the Snakes of Ceylon, 1921, p. 534, 
fig. (not millardi. Wall, 1908) ; Journ. Bombay Nat. Hist. Soc., vol. 30, 1925, p. 240. 

I have examined two specimens, KUIMNH Nos. 24142, 24143 
(which lack exact locality data). These have the following scale 
counts respectively: Ventrals 140-139; subcaudals 42-36; anal 
single in both. The scale formula in each is 17-17-15. 

The rostral i.s strongly elevated, at least two fifths extending 
above the surface of the snout. The posterior side of the elevation 
is covered with some 15 small scales. The area in front of the fron- 
tal is occupied by 16 imbricating scales. The frontal, supraoculars, 
and parietals are normally large and unbroken. The supralabials 
are 7-7; the infralabials 8, 8, with only three touching first chin- 
shields. The color above is brown or fawn with indistinct darker 
marks on each side that sometimes are fused on the middorsal line. 
The venter is thickly peppered with dark pigment. 
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igk}‘>twdon hypnale Mciicm 
PI \\l\ 1 PI \\v 

( i>hias hypntU \Um in Imt inun S\st(.mitis Ainphibioiuiii 1S20 i 1) 

J tiQi f ixtphalu } i/pnik NtliUfcil Issiisin U Ph\sionoinie cks Sdptns 1S3'' i 0 |1 20 
iiff (hpr Iff ilit\ C(vl n ) 

7/7/e/<s«rMs if-ijlotunsts Gin ls42 AoKpcif il Misfdlnn 1S42 p 4) (Ci\lon) 

Hypnah nepa Qunthei Reptile's ol Biitish Indu 1S(4 p 404 (part) 

Hypnah affims VmUison Toiiin A'^nt c Sfw Binjtil 40 pt 2 ls71 i) 20(Ct\l(n) 
l/i tiodo) JupmJt i'onit) B< uUngti The Fiuni i»t Biitish Indu including Cevl n ind 
Bunin Reptiln ind Bitiuhn ISOO pp 424 42) C italogue of the Snike^ in the Bnti'oli 
Mu'seum of Nituial Hisston 2d td vol 3 1S0( p 76 Will Spoha yevlimci vol 3, pt 10 
Ott 1005 pp 146 147 bid \ol 11 1020 \ 404 ibtd ^ol 12 1024 p 270 louiii 

Bolub^^ Nit Hist Soc \ol 80 102 > p 24S Ophidia f'lpiob mica oi the Snikes of CeNlcii 
1021 pp )49 5o4, hg 06 (liead) PeiiUss bpolia Ze\l mici, \ol ( pt 21 Mu 1009 p 66 
Al»eKioiub\ ibid \ol S pt 32 1014 pp 804 30) fit is possible s( mt t tlu leftiences ri 
W dl. Peerless nnd Al ticiomb\ ii n lefer to 4 mptt] Smith Tlu luini of Biitish Indii 
Ce\lon uicl Buiiin indiidi ig tut whole t the Ind) Chinese siibie^un Reptiln m<l An ph 1 n 
\<)1 4 ‘^eipentes 1 )44 i p 400 >00 

The adult malcis and females diffei lonbideiably m (oloi, that ol 
the female being •veij much lightei m shade, with the daik maik- 
ings u«uallv nioic intense and moie stionglv contia&ting 
The geneial doisal coloration is kwcndei -blown with dim oi well- 
defined brown oi blackifch mai kings The light aieat on the back 
tend to ‘sepaiate the daik tpotb A daik line, moie oi less distinct 
lunis fiom the e'ce to the angle of the mouth, where it ma\ continue 
back along the edge of the ^entlals foi some distance as a naiiow 
black line, continuous oi moie usuallv bioken A white oi cieam 
line usualh boideis the upper edge of the daik line on the head and 
this may follow along the anteiioi edge of the ventials a's a beiies 
of bioken iiiegulai white flecks On the outci scale low alternating 
scales usualh ha\ e 'small black dots 
Variation in scale counts are lecoided in the accompanying table 
Specimen No 30753 contained 9 embnos These weie well ad- 
^ance(l and scale counts weie made on the lot The ventials ard 
subcaudals aie 146-38 148-36, 149-36, 150-39, 152-38, 150-36, 151- 
38, 149-42, and 149-44 The last two aie male specimens and liaAC 
the hemipenis evtiuded The otheis aie piesumabh females Thus 
the lange for the biood is 146-152 foi ventials, 36-44 foi subcaudah 
A single male specimen in the United States National Museum fiom 
an unknown Ceylon localitv has 151 ventials and 44 subcaudah 
In the species the anal “icales aie invaiiably undmded, and theie 
are three preoculais, one suboculai and one postocular 
The species was found to be the most common tenestiial snake 
m the region about Tiincomalee Specimens were discoveied en- 
scon‘»ed undei logs, under 'small piles of trash oi ciawling about 




Pi-^TE XX\ Aql isi odou hypmdt (Menem) EHT-HMb \o 30687$ 
12 miles noith ot Timcomiloi. Ei^toin Piomhcc Co^loIl total length 434 
mm 
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during the day or night on the forest floor. They were slow to anger 
and only stinok when teased or injured. It is not regarded as a 
dangerous snake by the natives. 


iSt’vu5 CoXTNTS OF A(/l-iiilwd(m hypuak 


tHT-lIMS 

No. 


Vt'nhixK 

Caudal'S 

Reale 

fmnmla 

rppor 

Low ei 
labials 

Pio- 

ocular 

30684 

9 

153 

3S 

20-17-15 

7-7 

9-9 

3-3 

30685 

9 

147 

36 

19-17-15 

7-7 

9-9 

3-3 

30686 

6 

154 

46 

19-17-15 

7-7 

8-8 

3-3 

30687 

£ 

154 

44 

19-17-14 

7-7 

9-8 

3-3 

30688 

y%- 

153 

37 

19^17-15 

7-7 

9-9 

3-3 

30689 

9 

150 

39 

19-17-15 

7-7 

9-9 

3-3 

30690 

9 

153 

38 

19-17-15 

7-7 

9-9 

3-3 

30691 

9 

152 

3S 

19-17-15 

7-7 

9-9 

3-3 

30692 

9 

156 

38 

19-17-15 



3-3 

30693 

i 

149 

41 

19-17-15 

7-7 

^9 

3-3 

30694 

S 

153 

45 

19-17-15 



3-3 

30695 

9 

153 

38 

17-17-15 

7-7 

9-9 

3-3 

30750 

9 

150 

37 

17-17-15 

7-7 

9-9 

3-3 

30751 

6 

152 

45 

19-17-15 

7-7 

8-^8 

3-3 

30752 

y^- 

153 

37 

19-17-15 

S-S 

9-9 

3-3 

30753 

9 

146 

38 

19-17-15 

7-7 

9-9 

3-3 

30754 

9 

153 

37 

19-17-15 

7-7 

7-9 

3-3 

30755 

3 

154 

45 

19-17-15 

7-7 

9-9 

3-3 



Taylor: The Snakes of Ceylon 


599 


BIBLIOGRAPHY 

Abercromby, a. F. 

1910. The Snakes of Ceylon. 1910. pp. 1-89. London. 

1911. Notcb on Ceylon Snuke^. Spolia Zovlanica, vol. 7, pt. 28, Aug., 1911. 
pp 205-207. 

1911. The effects of the Bile of “An(‘i-=itrodon hypnalc.” Spolia Zevlanica, 
\o\. 7, pt. 28, Aug., 1911, p. 205. 

1913. [On Dipsas for,\tenii'\. Spolia Zejdanica, vol. 8, pt. 32, Jan., 1931, ]>. 
307. 


1913. Whip snakes. Spolia Zeylanica, vol. 8, pt. 32, Jan., 1913, pp 306-307. 
1913. Distribution of Snakes in Ceylon. Spolia Zevlanica, vol. 8, pt. 32, 
Jan , 1913, pp. 304-305. 

1913. How Snakes Swallow. Spolia Zevlanica, vol. 8, pt. 32, Jan., 1913, pp. 
305-306. 


1913. Sonic notes on the breeding habits of some Ceylon Snakes and Ro])- 
tile^:?. Spolia Zeylanica, vol. 9, 1913, pp. 144-147. 

1914. Poisonous snakes of India and Cevlon. Spolia Zevlanica, vol. 9, 1914. 
p]\ 268-270. 


Bvnnerman, W. B, and Pochv, J. P. 

1905. Distribution of the varieties of cobra in India. Jour. Bombay Xat. 
Hist, Soe., vol, 16, 1905, pp. 638-643. 

Bernard, H. 0. 

1910. Cobra Reminiscences. Spolia Zevlanica, vol. 6. pt. 24, May, 1910, 
pp. 174-178. 

Basset-Smith, P. W. 

1898. Snakes at Trincoinalee. Jour. Bombay Nat. Hi.«t. Soc., 1S9S, vol. 11, 
p. 546. 

Bejddome, R. H. 

1886. An Account of the Earth snakes of the Peninsula of India and Ceylon. 
Ann. Mag. Nat. Hist., ser. 5, vol. 17, 1886, pp. 3-33. 


Bobeatt, G. 

1912, The Venom of Snakes. Spolia Zeylanica vol. 8, pt. 30, June, 1912, 

pp. 116-121. 

1913. On the minute structure of the poison gland of the cobra. Spolia 
Zeylanica, vol. 9, 1913, pp. 16-20, pis. 

Boulenger, George A. 

1890. The Fauna of British India, including Ceylon and Burma; Reptilia 
and Batrachia, 1890, pp, 1-541; text figs. 1-142, Taylor and Francis, 
London, 

1904. Description of a new Snake [Aspidura dnimmondhayil. Spolia Zoy- 
Janica, vol. 2, 1904, pp. 95-96, pi. 

Der.\niyag.^l\, P. E. P. 

1936. A Boa new to Ceylon. Ceylon Joum. Sci. (B), vol. 19, pp. 336-337, 
text fig. 

1936. The snake Oligodon albiventor (Gunther). Ceylon Joum. Sci. (B), 
vol. 20, 1, 1936, pp. 89-91. 

1936. A new color variety of cobra from Ceylon and South India. Spolia 
Zejdanica, vol. 21, pt. 3, 1936, pp, 233-235, pi. 1. 

1941. A now fossorial snake (Rkinophis dorsomaculatus) from Ceylon. 

Joum. Bombay Nat. Hist. Soc., vol. 42, 1941, pp. 801-802, fig. and plate. 
1945. Some New Races of the Python Chrj-sopelea, Binocellata Cobra, and 
Tith Polonga inhabiting Ceylon and India. Spolia Zeylanica, vol. 24, 
pt. 2, Dec. 22, 1945, pp. 103-112, pi. 13, figs, in text, 1-2. 



600 


Thk University Science Bulletin 


Dkiebekc!, cl 

1903. Food of Iho Whip-Smikc. Spolia Zoylanica, vol. 1, 1903, i). 75. 

1906. Snake lore. Spolia Zcylanica, vol 3, pt. 11, Jan, 1906, pj). 201-202. 
1906. Snakch and F'owlh. Spolia Zcylanica, vol. 3, pt. 11, Jan., 1906, p. 202 
1908. The C^obra on Iho Thresh ing-floor. Si)olia Zoylanica, vol. 5, pt 19, 
Aug., 1908, pp. 152-153. 

1915 Do Rat-Snako'- Siriko? Spolia Zcylanica. \o\ 10, 1915, p. 177. 
Ffhgi^pon, \V. 

1876. DoK'ription of a new Snake of the gcniih Atipidurn from CVylon. Proc*. 

Zool. Soc. London, 1876, pp. 819-820. 

1877 Reptile Fauna of Ceylon. 1877, pp. 1-30, Colombo, Ce 3 don. 

Fi-ltcher, T. Bainbrkjge 

1908. Notes on the Snakes from Diyatalawa, Ceylon. Spolia Zcylanica, vol 
5, pt. 18, Apr., 1908, pp. 98-101. 

1912. Vibration of the tail of Snakes Spolia Zevlanica, vol. 8, pt. 29, Jan., 
1912, p. 67. 

<;kee>, E. Ernest 

1903. Notes on the habits of the Green Whipsnake in (*aptivity. Spolia 
Zcylanica, vol. 1, 1903, pp. 36-37. 

1903. Habits of the Whipsnake. Spolia Zcjdanica, \ol. 1, 1903, p. 75. 

1905. Lycodon utriatm in Ceylon. Spolia Zcylanica, vol. 2. 1905, p. 205. 
1905. Curious behavior of a ^nake in captivity. Spolia Zeylanica, ^ ol. 3, 
pt, 10, Oct., 1905, pp. 157-158. 

1905. On the nesting of the Snake Bimgariis c*evlonicu.s. Spolia Zevlanica. 
vol. 3. pt. 10, Oct.. 1905, p. 158. 

1906. Curious action of a Toad when confronted by a Snake. Spolia Zrv- 
lanica, vol. 3, pt, 11, Jan., 1906, p. 196. 

1906. On the Constricting habit of Coluber helena. Spolia Zevlanica. vol. 
3, pt. 11, Jan., 1906, p 197. 

1908. Another fatality from Snake-bite. Spolia Zc^danica, vol. 5, i>t. 18. 
Apr., 1908, p. 104. 

1908. Note on the death of a Cooly from Snake-bite. Spolia Zejdamca, 
vol. 5, pt. 18, Apr,, 1908, p. 103, 

1910. A large Green Vii)er. Spolia Zeylanica, vol. 7, pt. 26, Dec., 1910, 
pp. 106-107. 

1910. A Case of Snake-bite. Spolia Zeylanica. vol. 7. pt. 25, Sept., 1910, 
p. 54. 

1910. Curious Minatory action of a harmless Snake. Spolia Zevlanica. vol. 
7, pt. 25, Sept., 1910, p. 53. 

Gi’NTHKR, Albert 

1864. The Reptile> of British India, 1864, pp. I-XXVII -f- 1-452. 26 ph., 
London. 

1872. Descriptions of some Ceylonese Reptiles and Batrachian'^. Ann. Mag. 
Nat. Hist., ser. 4, vol. 9, 1872, pp. 85-88. 

H-^lt, a, 

1886. First report on the Collection of Snakes in the Colombo Museum, 
1886, pp. 1-18, Colombo. 

1887. On a remarkable Sea Snake from Colombo (Hvdrophis taprobaniea) 
Haly, MSS. The Taprobanian, vol. 2, pt. 4, Aug.. 1887, pp. 107-108. 

1888. Two Ceylon snakes. The Taprobanian, vol. 3, pt, 3, 1888, p. 51. 

1891. Report on the collection of Reptiles and Batraehia in the Colombo 

Museum, 1891, Colombo. 



Taylor: The Snakes of Ceylon 


601 


Henhv, G. M. 

1925. Notois on Atinstwdou hypuak, Iho hunip-no^ed vipor 
Sri., Colombo, Sec. B, 13, 2, 1925. pp. 257-258. 


Ceylon Journ. 


Kelwiit, E. F. 

1853. Ceylon Rei)tile>, Prodicmii- Faimne Zevlanieae, vol. 1. vt 3, 1853 
pp. 142-187. ‘ ^ 


1854. Synopsis of Ceylon Reptile.** ProdromiN Faunae Zevlanicae, vol. 2, 
I)t. 1, 1854, pp. 5-10. 

1854. Description of Xew or little known Reptile^. Protlroimi-. Faunae 
Zeylanicae, vol. 2, pt. 1, 1854, pp. 11-22. 

Mehely, S. V. 

1897. Zur Hcrpetologiie \on Ceylon. Termes Fuzetek. \ol. 20. 1897, pp. 

ere rrA ’ i i 


Meise, W., and Hexnio, 

1935. Zur Kcnntnifc von Dendrophis und ('hy.sopclpa. Zool Anz . Bd. 109, 
Heft. 5/6, 1935, pp. 138-150. 

Merten s, Robert 

1934. Die Schlan^onftattung Dendrclophts Boiilenger in sv^teinati'^chcv und 
zoogeogi-apliLscher Beziehung I. Arch. Nat. (N. F.). Bd. 3, heft. 2, 
1934, pp. 187-204. 

Nichols, L. 

1929. The identification of the land snake.^ of Ceylon. Ceylon Journ. Sci., 
Colombo, Sec. D, vol. 2, pt. 15, 1929, pp. 91-142, 12 plates. 

1929. A new species of earth snake of the genus Silvbiira. Cevlon Journ. 

Sci., Colombo, Sec. B, vol, 15, pt. 2, 1929, pp. 153-165, 1 pl.^ 

1932. Notes on Ceylon Snake*^. Spolia Zeylanica, vol. 17, 1932, pp. 39-40. 
Nbvill, Hugh 

1887. Python inoluuis, L. The Taprobanian, vol. 2, pt. 1. Feb., 1887, pp. 
9-10. 


1887. Sea-Snakes of the Gulf of Mannar. The Taprobanian, vol. 2, ]>t. 
4, Aug., 1887, p. 108. 

Nicollier, E. 

1921. Notes on the Natural HistoiT of the Tic-polonga. Spolia Zevlanica, 
vol. 9, 1921, pp. 409-411. 

Pearless, S. H. 

1909. Snakes of Badulla. Spolia Zeylanica, vol. 6, 1909. pp. 54-55. 

Peters, C. H. 

De Serpontiiin Familia Uropeltaceoruin. Pp 1-22, pLs. 1-2, Bei-lin. 
Phillips, W. W. A. 

1929. A note on the Snake-eating propensities of Bwiyarm aylonicm the 
Ceylon Krait or Kaiawala. Spolia Zeylanica. vol. 15. 1929, p. 163. 

Russell, Patrick 

1796- An Account of Indian Sen)ent{> collected on the cca^t of Coromandel, 
containing descrii)tion-^ and drawings of each >pecies, together with 
experiments and remaiks on their several poisons. Vol. I, 1796, pp. 
1-90, 1-44 colored plates. Vol. II. A continuation of an Account of 
Indian Serpents; containing descriptions and figures from specimens 
and drawings transmitted from various parts of India. 1801-1809, 
pp. 1-53, 41 colored plates. Including index of both volumes. London. 

Smith, Malcolm A. 

1926. k monogi*aph of the Sea Snakes. 1926, pp. 1-130, text figs. 1-35, pis. 
1-2. London. 



602 


The University Science Bulletin 


1943. The Fauna of Bl'iti^h India, Coylon and Burma including the whole 
of the Indo-Chinese tiiib-region ; Rcptilia and Amphibia, Vol. 3 
Scrpente&j Doc. 1943, pp. xii 583, text figs. 1-66, 1 map. 

Spaar, a. K. 

1910. The Bile of Rii.^'seirfej Viper. Spolia Zejdanica, vol. 6, pt. 24, Mav. 
1910, pp. 188-190. 

Sarasin, F. 

1910. Uber die Geachiehto der Tierwolt von Ceylon. Zool. Jahrb. Jena, 
SiippL, vol. 12, 1910, pp. 1-160. 

Wall, Fronts: 

1905. Notes on Snakes collected at Hakgalla, Ceylon. Spolia Zeylanica, 
vol. 3, pt. 10, Oct., 1905, pp. 144-147. 

1907. On the Hydrophidae in the Colombo Museum. Spolia Zeylanica, 
vol. 4, pt. 16, Aug., 1907, pp. 166-172. 

1907. Occun'ence of the Indian Snake Lycodon striatus in Ceylon. Spolia 
Zeylanica, vol. 4, pt. 16, Aug., 1907, p. 174. 

1907. The Common Indian Krait, Bungariis candidiis, in Ceylon. Spolia 
Zeylanica, vol. 4, pt. 16, Aug., 1907, pp. 174-176. 

1907. Remarkable Snake fatality. Spolia Zeylanica, vol. 4, pt. 16, Aug., 
1907, p. 176. 

1908. A Monograph of the Sea Snakes. Mem. Asia. Soc. Bengal, vol. 2, 1908, 
pp. 169-251, text fig.s., and pis. 

1910. Remarks on some recently acquired Coylon Snakes. Spolia Zey- 
lanica, vol. 7, pt. 25, Sept., 1910, pp. 35-38. 

1911. The Egg tooth of the Ceylon Krait of Karawala (Bungarus ceylon- 
fcw,s). Spolia Zeylanica, vol. 7, 1911, pp. 157-158. 

1920, Viviparous habit of the snake Cylindrophh inaculatiis (Linnc). Spolia 
Zeylanica, vol. 11, pt. 42, 1920, pp. 314-315. 

1921. Ophidia Taprobanica, or the Snakes of Ceylon. Colombo. 1921, pp. 
i-xxii -|- 1-581, text figs. 1-98, map. 

1921. Notes on some Ce 3 ’'lon Snakes. Spolia Zevlanica, vol. 11, 1921, pp 
396-403. 

1921. Notes on some Ceylon Snakes recentlj" acquired by the Colombo Mu- 
seum. Spolia Zejdanica, vol. 11, 1921, pp. 405-406. 

1923. Notes on the distribution of the Snake Aspidura trachyprocto. Spolia 
Zeylanica, vol. 12, 1923, p. 327. 

1923. A Review of the Indian species of the gtmus Oligodon suppressing the 
genus Simotes. Rec. Indian Miis., vol. 25, 1923, pp. 305-354. 

1924. Snakes collected at Annasigalla Estate. Spolia Zevlanica, vol. 12, 
1924, p. 269, 

1924. Notes on Cejdon snakes collected by Mr. W. W. A. Phillips. Spolia 
Ze^danica, vol. 13, 1924, pp. 71-88, 3 figs. 

1928. The ] poisonous TeiTestrial Snakes of our British Indian Dominion^ 
(incuding Cc^don) and how to recognize them with symptoms of snake 
poisoning and treatment, Bombay, 1908. Fourth Ed., 1928, pp. 

Werner, F. 

1893. Bemerkungen fiber Reptilien und Batrachicr aus den tropischen Asien 
und von der Sinai-Halbinsel. Verh. Ges. Wien., Bd. 43, 1893, Abh., pp. 
349-359. 

1896. Zweiter Beitrag zur Herpetologie der indo-orientalischen Region. 
Verb. Zool.-bot. Ges. Wien., Bd. 46. 1896, pp. 6-24, pi. 1. 

Willey, A. 

1903. Contribution to the fauna of Cejdon. Spolia Zeylanica, vol. 1, 1903, 
pp. 1-13. 



Tvylor: The Snakes of Ceylon 


603 


1903. Some rare Snakes of Ceylon. Spolia Zoylanica, vol. 1, 1903, pp. 
81-89, figs. 

1904. Dendwplm bijrennlk Boiilengc^*. Spolia Zevlanica, vol. 1, 1904, pp. 
116-117. 

1906. Tcrrcbtrial Coliibridae of Ceylon. Spolia Zeylanica, vol. 3, pt. 12, 
April, 1906, pp. 227-234. 

1908. Miscellaneous records [Callophis trimaculata]. Spolia Zeylanica, vol. 
5, pt. 20, 1908, p. 186. 

1910, Ab^ociation of barnacles with Snakes and Worms. Spolia Zeylanica, 
vol. 6, pt. 24, May, 1910, pp. 180-181, plate. 




I* At Rt !• 

INDIAN AGRICULTURAL RESEARCH 
INSTITUTE LIBRARY, 

NEW DELHI. 



QIPN— S4~34 I. A. R. L 56.-22-4-57—4,000, 





